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Choosing a home cinema system 
is a potential minefield that must 
be negotiated with great care or 
safely avoided by letting experts 
guide you. If you want to end up 
with a system that, as a 
minimum, meets your 
expectations in terms of picture 
and sound quality, reading 
magazine product reviews and 
choosing the recommendations, 
five-star favourites or best buys 
can only ever be part of the 
answer at best. Looking for the 
cheapest price and having a 
system delivered to your door, 
even with a ‘knowledgeable’ 
friend to help set it up, is a well- 
trodden path to disappointment. 


There is a bewildering choice of 
components on the market today and also 
different ways in which components can 
be installed and connected together. 
Which sort of visual system do you go for? 
Projector and screen, or plasma, LCD or 
LED TV? 3D or non-30? Full 1080p 
capability is now the only sensible choice 
but the appropriate source components, 
such as a Blu-ray player, need to be part of 
the equation. The sound performance of a 
system is also hugely important, even 
more so if you will be listening to music, 
or music DVD's, through the same system. 
If so, you need an amp that approaches 
the performance of a decent 2-channel 
hi-fi amp, which is not that easy to find. 
Having an amp with the right inputs for 
the best connectivity is essential but ys 

will also need to decide on a 5.1 of 7.1 
speaker system, passive or active sub and, 
crucially, where they will be sited for the 
best results. In short, it's complicated and 
very fertile ground for getting it wrong 


‘ 


ACHIEVING POTENTIAL 


To select a system, you could choose a 
collection of ‘Best Buy’ components in the 


hope that they will be a great combination. 


Maybe, but probably not. You could buy a 
pre-packaged all-in-one system from one 
manufacturer. This is almost certainly not 
the best route either as you will miss out 
on enormous potential. From informal 
surveys conducted, it appears highly likely 
that the majority of home cinema 
systems selected and installed on a DIY 
basis (that is without professional input) 
are performing at way below their 
optimum level. To compound matters, 
most are also ill-matched to the room in 
which they are installed and are, in reality, 
the wrong system. Without considerable 
knowledge or experience, high quality 
home cinema is not a suitable DIY activity. 
Our aim must be to buy a home cinema 
system that will provide an excellent 
picture quality plus an audio delivery that 
will match, or even better, the commercial 
cinema experience. It must be exciting, 
feliable and deliver true value for money. 
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WHAT AND WHERE TO BUY 


To ensure a home cinema system is right 
for you, where do you start? Here's an 
important tip ...don’t start with WHAT, start 
with WHERE. There's only one way to give 
yourself the best chance of getting it right 
first time, and that’s through a specialist AV 
dealer. It’s possible you have preconceived 
ideas that put you off visiting one. 
Although you would welcome the advice 
and guidance, you don’t know the technical 
jargon. You don’t want to be talked down 
to. Your friend has said they only sell 
expensive gear and they're not interested 
if you don't have a big budget. They're 
expensive. These are just myths. 

Most specialist AV dealers are running their 
business because, above all, home cinema 
is their hobby. They spend a large portion 
of their time comparing systems to get the 
best possible results. They know the 
component combinations which don’t gel 
together and, conversely, they know the 
combinations which give the best 
performance within a given price range. 
Very importantly, they know how to get a 
system working to its optimum. But they 
all also know the system must suit you. 
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Will you be Catherines Valentine? 


10th February 2012 


n exclusive Rave T-Shirt 
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Two Stray Sheep bar-themed coasters 
A seductive Catherine poster 
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all the extra ifems 


catherine 


Already a subscriber? 7 


COVER: ESO, CAMERA PRESS 


The Ancient Greek 
philosophers spent a great 
deal of time thinking 
about things, and one of 
the things they pondered 
most was measurement. 
Itled toa famous paradox. To travel a 
particular distance, from A to B, you first 
need to reach halfway (Iet’s call it C). But to 
reach C, you first have to get halfway to C. 
And so on... and on, forever. You'll have to 
travel an infinite number of short distances 
before you can reach your destination. In 
other words, you never actually arrive at B. 

It’s patently not true. Ifit were, I'd never 
make it to work every morning. But what 
does modern science have to say about 
the smallest possible scale ~ the stitches 
in the fabric of the Universe itself? Robert 
Matthews investigates on page 37. 

There’s more food for thought on page 
48, where BBC science presenter Liz Bonnin 
considers animal intelligence. Are animals 
smarter than us? Might they feel emotions? 
Both are questions Liz set out to answer for 
her new series, Super Smart Animals, and 
she comes to some fascinating conclusions 


It’s human emotions that get the 
scientific treatment on page 66, where 

we catch up with psychologist Richard 
Davidson. In writing his new book, 
Davidson used the latest brain science to 
find out what makes us tick, 

Our emotions rule on Valentine's Day, of 
course, and synonymous with 14 February 
s that most glamorous of gifts — perfume. 
There's more science behind it than you 
might think — turn to page 46 for some facts 
about the smelly stuff. 

If you'd rather receive some tech from a 
loved one, we have watches on page 90 and 
network storage devices (dull name, useful 
gadgets) on page 92. We also take a look at 
future smartphones on page 55. 

Finally, if you're not already a member, 
why not sign up to Magazine Insiders? It’s 
our online survey tool and you'll find it at 
www.magazineinsiders.com. We'll simply 
send you the occasional poll to ask you 
what you think of the magazine. 

Until next issue, 


What I’ve found out this month 
© Around 7,000 years ago, a 25m-high tsunami hit the Shetland Isles (p65) 


®@ You can buy a watch with an eink display like the Kindle’s (p90) 


© Woolly mammoth DNA could help current conservation efforts (p70) 


Experts 


‘Sarah Castor-Perry 
‘Sarah studied zoology at 
Cambridge, and she produces 
‘and presents The Naked Scientists 
‘podcast. On p46, she writes about 
the science behind perfume, sexy 
‘scents and chemical attraction. 


Liz Bonnin 
Before presenting Bang Goes The 
Theory, Liz did a masters degree 

in animal biology at the Zoological 
‘Society of London. On p48, she 
reveals how animal inteligence can 
‘rival and even surpass our own. 
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Professor Bill McGuire 
Professor McGuire considers 
‘worrying about the future of the 
planet’ as a hobby. On p61. he 
looks at whether clmate change Is 
about to prompt an angry reaction 
from planet Earth 


Dr Henry Nicholls, 
Henry has a PhD in evolutionary 

ecolagy and is the author of The 
Way of the Panda and Lonesome 


ate George about the last torto'se on 
¥ Pinta Island. On p68, he tackles 
conservation genetics. 


Focus iPad edition 
Exclusive to March's App: 


© Psychologist Richard Davidson 
explains how to re-wire your brain 


© Watch fruit flies being levitated 
© More great megapixel images 
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Mapping the Moon 


The Moon has been photographed 
extensively ever since the first (Soviet) 
probe paid a visit in 1959. Now, data 
from NASA's Lunar Reconnaissance 
Orbiter has been used to create the 
most detailed topographic map of the 
lunar surface to date. Colours reveal 
the heights of different features, with 
white representing the highest peaks 
and purple the lowest points. 

The LRO’s wide-angle camera takes 
images of a 70km-wide (43 mile) 
swathe as it orbits 50km (31 miles) 
above the Moon’s surface. As each 
orbit is just 30km (18 miles) apart, it 
means there’s considerable overlap 
between images. And because the 
overlapping images are taken from 
slightly different angles, they can be 
used to calculate the heights and 
depths of the mountains and craters on 
the Moon’s surface. 
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The weight lifter 


A powerful symbol of mankind's 
engineering might, the VB 10,000 

heavy-lift vessel dangles 2,220 tonnes 
of oil platform over the Gulf of Mexico, 


The platform was damaged by fire but 
rather than dismantle it at sea -a 
process that could have taken months 
=the VB 10,000 was able to remove 
the entire rig in a few hours. 

Developed by American company 
Versabar, the VB 10,000 is the largest 
heavy-lift vessel ever built in the US 
and is capable of hauling up to 6,800 
tonnes at a time. It has two 73m-high 
gantries, which sit on two barges. “The 
barges have four 1,000hp thrusters 
that enable the structure to manoeuvre 
and hold its position in any water 

—depth over 10m (35ft),” says. 
‘Versabar’s sales and marketing 
manager Tom Cheatum. 
~The oi platform pictured Was placed 
“Of transport barge and towed to a 
salvage facility in the US. 
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Earthy colours 


The aptly named Painted Hills in 
Oregon's John Day Fossil Beds National 
Monument provide a splash of colour in 
an otherwise fairly barren landscape. 

The brightly coloured bands are 
fossilised soils known as palaeosols. 
As the climate fluctuated, the 
conditions under which the soils 
formed changed, leading to different 
colours. The millennia that have 
passed since the soils’ formation have 
accentuated these differences. 

“The individual palaeosols allows us 
to quantify the different climatesin_ 
tetms of temperatures and mean 
annualprecipitation,” says Dr Gregory 
Retallack from the University of 
Oregon. The red bands, for instance, 
were produced in'a.cool and humid 
climate, when oak forests dominated. 
The purple areas were formed when 
there were walnut forests and the soil 
wasn’t well drained. 
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The latest intelligence 


New light cast on 
black holes 


An imminent coll 


ion with our closest black 


hole should reveal their inner workings 


that is destined to be swallowed up by the 
black hole at the centre of our Galaxy. The 
event presents an unprecedented opportunity to see 
w the matter-sucking void swallows its prey. 
While black holes are common, it's the proximity 
of the Milky Way's Sagittarius A*, a mere 26,000 
light-years from Earth, that makes the gas cloud's 
demise so significant for astronomers. 
“We know that black holes get fed all over 
the Universe but it's a riddle how things are 
actually consumed,” says Dr Stefan Gillessen, 
an astrophysicist at the Max Planck Institute for 
Extraterrestrial Physics in Germany. Gillessen led a 
study that predicts the gas cloud’s path. “Now we 
have a gas cloud heading directly for the only black 
hole close enough for us to observe. It's a unique 
chance to see what happens.” 
After plotting its orbit using the European 
Southern Observatory's Very Large Telescope 


\ stronomers have spotted a giant gas cloud 


in Chile for almost a decade, Gillessen and pis 
international team say the dusty gas cloud, 
composed mainly of helium and hydrogen, will pass 
within 40 billion kilometres (25 billion miles) of the 
black hole during the summer of 2013. That's close 
enough to encounter the hole’s ‘accretion zone’, a 
gas disc that surrounds it. . 

The cloud is already being distorted. With a mass 
around four million times that of the Sun, Sagittarius 
AY exerts an immense gravitational pull that nothing 
can escape if it ventures too close. Eventually half 
the gas cloud is expected to be consumed by the 
hole, with the rest flung away. 

As the gas speeds up and hits hotter, denser 
gas in the accretion zone it will heat up to several 
million Kelvin, hot enough to produce intense X-ray 
emissions. Later, gas raining down into the hole may 
create giant radiation flares - huge releases 
of energy - that it will be possible to observe in 
several wavelengths. 


The fate of the gas 
cloud heading for 
Sagittarius A° should 
reveal something of 
the extreme 
conditions around t 
black hole. It is when 
the gas encounters 
the hole’s accretion 
zone in 2013 that 
things will get even 
more interesting. 

“It will be really 
fascinating to see 
how much radiation is 
produced because 
that will tell us about 
the density of the gas 
around the black 
hole,” explains 
astrophysicist 
Dr Stefan Gillessen. 
“As we watch the 
cloud breaking up 
cover the next few 
years we can also 
make observations 
about the gravitational 
forces in the area 
immediately 
surrounding the 
black hole.” 


Deep-water Hoffs 


They may be somewhat paler than their 
namesake, but ‘Hasselhoff crabs’ do share one 
striking similarity with US actor David Hasselhoff 
~a hairy chest. The crabs are among the new 
species found lurking near volcanic vents on the 
floor of the Southern Ocean near Antarctica and 
were given their nickname by British scientists 
exploring the East Scotia Ridge, an undersea 


mountain range, with a robotic submersible. 

The research team, which included members from 
Oxford and Southampton universities and the 
British Antarctic Survey, were investigating the 
hypothesis that the Southern Ocean's strong 
currents mean it disperses vent organisms to 
other oceans. But the unusual fauna found at the 
East Scotia Ridge and the lack of tubeworms, 


mussels and shrimps, which dominate vents 
elsewhere, indicate this is not the case. 

The ‘Hasselhoff’, which has yet to be formally 
named, was spotted with other unusual creatures 
such as a predatory sea star and a pale octopus 
2,400m (7,870ft) beneath the ocean surface. 
Sunlight doesn’t penetrate here, and there are 
plumes of black material leaking from the vents. 


spiders’ body 
cavities are filled 
by brains, the 
Smithsonian 
Institute in 
Panama found. 
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tonnes 


of dead herring 
were washed 
upona beach in 
north Norway. 
Biologists are 
still trying to 
work out why. 


13,600 


yearsis the age 
of the second 
oldest human 
genetic disease 
mutation yet 
discovered. It is 
avitamin B12 
deficiency. 
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-G9ld just 40 nanometres thick 
Bins Jv 


Nanoantennas could 
revolutionise communication 


Tiny structures bend light in ways thought impossible 


Structures made up of just a few 
hundred atoms, and that bend light in 
ways previously thought impossible, 
could lead to advances in computing, 
microscopy and telecommunication. 
Until now, Snell's law has implied 
that when light passes from one 
material to another, there is a limit to 


the extent to which it can be refracted, 


or bent. Nanoantennas, v-shaped 
structures made from gold that are 
just 40 nanometres — or billionths of a 
metre ~ wide, can break this law. 

Research published by Harvard 
physicists in October 2011 shows that 
at one wavelength of light, a group 
of nanoantennas can dramatically 
change its phase - the relative 
positions of the peaks and troughs of 
light waves. In doing so, the way 
it bends can be manipulated. 

Now researchers at Purdue 
University in Indiana have shown that 
nanomaterials can achieve their 
light-bending feats across a wide 
range of near-infrared light. “It's 


important because all optical 
communication occurs at this 
wavelength,” says Professor Vladimir 
Shalaev at Purdue. “Our arrays are 
also extremely thin, which is important 
for miniaturisation of optical devices.” 

This new ability to shape and steer 
the beam would prove particularly 
useful at the point where the data 
is encoded and decoded in optical 
communication systems. 

Nanoantennas have free electrons 
that couple extremely efficiently with 
light. “That coupling changes the 
phase of the light,” says Shalaev. 
“The degree to which the phase 
changes depends on the shape and 
arrangement of the antenna, so by 
designing these arrays we can bend 
the light in any direction.” 

If these light-bending effects can be 
demonstrated at other wavelengths, 
nanoantennas could be used to steer 
and shape laser beams for the military 
and communications and to provide 
powerful lenses for microscopes. 


The fine hairs 
‘on our bodies allow us to feel 
parasitic bugs as well as creating 
a barrier against them, University 
of Sheffield research shows. 


Mathematics may 


on help you 


An algorithr 
ich can more 

ly predict when a driv 

gnore a red traffic 


in the US. 


GOOD NEWS 


The Epstein-Barr virus, which is 
responsible for glandular fever, 
also causes the brain damage 
seen in multiple sclerosis. An 

international research team found 
that the virus releases a form of 
genetic material, RNA, and this 
causes inflammation that can 
damage nerve cells. 


A poor diet in pregnancy can 
raise a baby's risk of diabetes by 
reducing its ability to store fat, 
research at Cambridge and 
Leicester universities suggests. 


a 
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Exercise pill 
What's that? A pill | can pop 
instead of going to the gym? 

Not quite. It's a pill you may be 
able to take in the future that would 
replicate some of the effects of a 
work-out. It'll help treat conditions 
‘such as obesity and diabetes. 


What's in this pill then? 
A hormone called irisin. It's produced 
in the body in response to exercise. 


What does irisin do exactly? 

It causes a gene to be switched on 
‘that works on white fat stored under 
the skin. This fat stores calories and 
contributes to obesity, but a rise in 
irisin levels causes it to be converted 
into ‘good’ brown fat, which acts 
like the body’s furnace, consuming 
calories and generating heat. Mice 
given irisin lost a few grammes in 
the first days of treatment. It also 
appears to improve control over 
glucose levels in the body. 


‘So why isn't irisin a replacement 
fora trip to the gym? 

It doesn’t appear to make your 
muscles any stronger. 


When will irisin be available? 

It's early days yet, but Bruce 
Spiegelman, head of the team at 

‘the Dana-Farber Cancer Institute in 
Boston who discovered the hormone, 
has already set up a company called 
Ember Therapeutics to develop 
brown fat-related treatments, 
including irisin. He's hoping to run 
clinical trials within two years. 


= ew 


For now, there is no pill-shaped 
substitute for hard work at the gym 


This month's top science stories from around the globe 


SPACE 
Smallest exoplanets yet 


The three smallest planets yet to be discovered 
orbiting a star other than our own Sun have been 
detected, using NASA’s planet-hunting Kepler space 
telescope. The planets are 0.78, 0.73 and 0.57 times 
the radius of Earth, making the smallest barely 
larger than Mars. Like Earth, they are thought to be 
rocky planets. Unfortunately, they orbit so close to 
their star, a red dwarf named KOI-961, that they're 
certain to be somewhat frazzled — liquid water on 
their surfaces appears to be out of the question. 


NEUROLOGY 
Inside drinkers’ brains 


| GEOLOGY 
Moon rock found on Earth 


‘Amineral previously known only on the Moon has 
been found on Earth. Tranquillityite has been | 
confirmed at six sites in Western Australia by | 
scientists from Curtin University in Perth and other 
Australian universities. Flecks of the mineral from | 
rock samples scattered electrons in a distinctive 
pattern that matched that of lunar samples. 
Tranquillityite's presence will be quite handy ~ 
measuring its proportions of radioactive isotopes 
will reveal the age of rocks in which it is found. 


ATMOSPHERIC SCIENCE 
Rethink on early atmosphere 


Some people may be more prone to heavy drinking © New research calls current ideas about Earth’s early 
because alcohol prompts a bigger reaction inttheir atmosphere into question. When US scientists set 
brains. Brain scans of heavy drinkers carried out at___about replicating the production of the mineral 

the University of California, San Francisco, revealed —_zircon on the early Earth, they could only produce a 
higher levels of psychoactive chemicals called similar substance with high oxygen levels, 

opioids in ‘reward centres’ in the brain—the orbital suggesting the early atmosphere must have been 
frontal cortex and the nucleus accumbens. This higher in oxygen (bound up in water and CO.) than 
means heavy drinkers will derive more pleasure was thought. This would have made it less 

from each drink. The findings could help in amenable to the emergence of life than the methane- 
developing new alcohol abuse treatments. and chlorine-rich atmosphere previously imagined. 


WILDLIFE 
Hummingbirds fly like bugs 


Hummingbirds pull off their aerial antics by flying 
more like insects than their feathered cousins. Most 
birds only produce lift in the downward flap - their 
wings are drawn towards their body on the 
upstroke. But hummingbirds flip their wings before 
they flap upwards, creating lift in both directions. 
Using high-speed X-ray footage of ruby-throated 
hummingbirds (Archilochus colubris), biologists at 
the University of North Carolina found that the birds 
twist their wrists before each upstroke. 


HEALTH | 
Pollen exposure eases hay fever 


It's almost the season of pollen-induced sneezing — 
and new research from the Netherlands shows that 
pollen's effects are not equal throughout the spring 
and summer. Scientists at the Leiden University 
Medical Centre compared symptoms in over 80 hay 
fever sufferers with daily pollen counts. Even with 
the same pollen levels, symptoms were more severe 
early in the season than later. Exposure to pollen 
may ‘down regulate’ the response, possibly through 
the production of regulatory T cells, the cells which 
control the immune system. 


Bugging out: 
the hummingbird 


Kepler has found three 
small new exoplanets 


PALAEONTOLOGY 
Sauropods roamed Antarctica 


It appears that giant long-necked sauropod 
dinosaurs lumbered around the Antarctic 60 million 
years ago. Argentinean palaeontologists have 
found the remains of part of a sauropod on James 
Ross Island. It means the plant-eating creatures 
would have inhabited all the world’s continents by 
the end of the Late Cretaceous period. The size and 
shape of the vertebrae indicate this specimen was a 
titanosaur - the dominant group within the 
sauropods at the end of the Cretaceous. 


FOOD 


Taste is a geographical issue 
Whether different foods ‘go’ together or not depends: 
where you come from. That’s the conclusion of 
research carried out at the University of Cambridge 
and in the US, in which the ingredients in 56,000 
recipes from different continents were analysed to 
look for patterns in the flavour molecules combined. 
They found that western chefs tend to combine foods 
with similar flavour molecules, while Asian chefs 
avoid such pairings. The research indicates that 
some odd combinations — chocolate and blue cheese, 
coffee and garlic — should appeal to Western palates. 


They havea pretty 
strange name, but 
it's one worth 
remembering: 
Criegee biradicals 
could help save us 
from global 
warming. 

The existence 
of the molecules 
in the atmosphere 
was suggested 
back in the 1950s, 
but now scientists 
have been ableto 
isolate them—and 
have found they 
feact quickly with 
hydrocarbon 
pollutants, 
producing nitrates 
and sulphates 
that seed climate- 
cooling clouds. 

Inthe past, the 
fact that Criegee 
biradicals quickly 
turn into other 
molecules was a 
problem. Now, 
though, British 
and US scientists 
at Lawrence 
Berkeley National 
Laboratory in 
California are able 
touse intense 
beams of light to 
sort molecules 
and find different 
isomeric species 
of molecules (with 
the same atoms, 
but arranged 
differently). 

Rather than 
pumping Criegee 
biradicals into the 
atmosphere, 
however, the 
scientists say 
their research 
highlights the 
need to preserve 
Earth's natural 
ecosystems. 
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The intense pressure near the Earth's core 
generates a rather unexpected change in a 
key component of the mantle - the rocky layer 
surrounding the molten outer core. It's a change 
that could transform our understanding of how 
the Earth's interior produces the magnetic field 
that shields us from harmful cosmic rays. 

To find out more about how it behaves 
inside Earth, geophysicists from the US. 
and Japan subjected iron oxide to pressures 
and temperatures similar to those around the 
core — up to 2,200°G and 1.4 million times 


Astronomical whodunnit solved 


Astranamers haye discovered the culprits behind 
Iperhova, a Stellar explosion, that would have 
n visible 400 years ago 
A ‘remnant’ of the event carf be seen 160,000 
light-years away in the Large Njagellanic @loud 
and has been photographed by NASA's Hubble 
‘Space Telescope. It's an image that has provided 
astionomers at Louisiana State University in the 
US with a crucial clue, 
«thas long gen thought that Type ta 
supernovae like this could either be caused by a 
white dwarf star siphoning material from a regular 


companion star before exploding, or two white 
dwarfs colliding - the impact obliterating both 
rched the 


Crucially, when the astronomers 
centre of thé supernova remnant, they foundnc 
signs of the regular star that would have remained 
had th hite dwarf star interacti 
with a companion. So it seems that two ¥ 

ves collided,,leaving nothing behind. 


cause been a 


atmospheric pressure. Under such conditions, 
the compound — a component of ferropericlase 
the second most abundant mineral at the 

lower mantle - changes from being an insulator 
to a highly conductive metal. Contrary to what 
was previously thought, this transformation 
takes place without a change to iron oxide's 
crystal structure. 

“The fact that one mineral has properties 
that differ so completely depending on its 
composition and where it is in the Earth is 
a major discovery,” says Dr Ronald Cohen 


at the Carnegie Institution for Science in 
Washington DC. Near the Earth's core, the iron 
oxide atoms and the electrons they contain 
are squeezed so tightly together that they 
interact differently, leading to the substance 
becoming conductive 

“Conductive iron oxide will enhance the 
electromagnetic interaction between the liquid 
core and the lower mantle,” says Cohen. 
“Earth's magnetic field is generated in the outer 
core and the iron oxide will change the way the 
magnetic field is propagated to the surface. 


LOOK 
BACK 


40 YEARS AGO 
NASA launches 
Pioneer 10 to 
explore the outer 
Solar System. It 
carries a plaque 
describing what 
we look like and 
where we are. 


30 YEARS AGO 
The first fossil of 
aland mammal 
found on 
Antarctica is a 
marsupial. The 
continent may 
have provided a 
bridge between 
Australia and 
South America, 
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The revolutionary Samsung Galaxy Note captures your thoughts X 
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The first time a spacecraft built, ¢ 
by a private company docks 
with the International Space 
Station (ISS) will be a historic 
moment, but it will also be an 
impressive technical achievement. 
The Dragon craft, 
developed by 
Space X, the 
company founded by 
PayPal entrepreneur Elon Musk, was 
scheduled for launch on 7 February. 
It was expected to arrive at the ISS 
after a journey of up to three days. 
Until now, food and equipment 
have been ferried to the ISS aboard 
Russia’s Progress craft andthe ~ 
now-defunct US Space Shuttle. 
Unlike the Shuttle, which docked 
directly with the ISS (a technique 
still employed by Progress), the 
Dragon will be grabbed by the ISS's 
robotic arm, which will then connect 
it to one of the Station's modules. 
The manoeuvre's taken years of 
preparation to perfect,although thes 
Japanese HTV cargo craft has 
already docked using the technique. 


1. At 3km (two 


|. miles) from the ISS, 


Dragon conducts 
tests to check it can 
safely dock. This 
includes ensuring 
‘communication 

#can be maintained 
between the ISS 
nd Dragon. 


2. If the tests are successful 
Dragon approachts the ISS 
frdm underneath the station 
moving to within 10m (30ft) 


rand finally 


Sea snail's lessons 


The humble sea snail could teach 
us a thing or two about learning, 
Research has shown that certain 
proteins in their brains are linked 
with memory and now scientists 
at the University of Texas have 
developed a computer model that 
accurately predicts when their 
minds are neurochemically 
primed to remember things. If the 
results can be applied to humans, 
it shows that learning sessions 
that take place at irregular 
intervals linked to certain protein 
levels could be more effective 
than regular studying stints. 


[ 


1odule on the ISS, an astronaut 
operates confrols for the station's 
» robotic armyconnecting itta Dragon. 


4. The tobetic arm ,** 
hauls Dragon in, 
manoeuvring it 

suntil it physically 
connects with an 
Earth-facing port on 
Harmony, a module 

on the ISS. 
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5. Onee locked in place, 
ISS astronauts equalise 
the pressure between 
the space station 

and Dragon, before 
unloading the cargo. 
Dragon will remain * 
hooked up for a week 
before returning to Earth. 


Hunt for Tatooine is on 


Astronomers have been given 
guidance on where to look for 
a habitable planet that orbits a 
pair of stars, just like Tatooine 
in the Star Wars films. The first 
real ‘circumbinary' planet, 
Kepler-16b, was discovered 
last September, but itis a gas 
giant rather than a terrestrial 
world. However, University of 
‘Texas at Arlington physicists 
used the Kepler-16 twin sun 
system as a basis to calculate 
the distances and conditions, 
such as the level of 
greenhouse gases, that would 
lead to a Tatooine-like world. 


THE BURNING 
QUESTION 


Dr Darren Naish is a palaeontologist at the > 


University of Southampton and was 
formerly on the editorial board of the 
journal The Cryptozoology Review MN 


With Darren Naish 


Should we give up 


looking for Bigfoot? 


he news that an infamous ‘yeti finger’ 
T taken from a Nepalese monastery during 

the 1950s is from a person, not a new 
species of giant Himalayan ape, won't surprise 
many. The notion that it came from a yeti was 
finally laid to rest by a DNA test at Edinburgh Zoo, 
which pointed to its human origin. Yet again, 
evidence thought to demonstrate the existence of 
the famous mystery animal has failed the test. 

Every year we hear how naturalists have 
trekked into remote areas in search of yetis and 
other mythical beasts. Given that these searches 
seem destined to end in failure, are they a waste 
of time, effort and money? This isn’t an easy 
question to answer, as legendary creatures are not 
created equal. 

Fundamental to this question is whether people 
who search for such creatures ever meet success. 
‘The answer is yes, but it’s a yes that must be 
qualified. The most famous success is the Okapi, 
a short-necked relative of the giraffe native to 
tropical central Africa. Known to locals as the 
Atti, it had been mentioned by explorer Henry 
Stanley in his 1888 travelogue. It was on the basis 
of this information that another explorer, Harry 
Johnston, went in pursuit of it, finding it in 1900. 
More recently, the Kipunji (a Tanzanian monkey, 
named in 2006), Giant peccary (named in 2007) 
and Burmese snub-nosed monkey (named in 
2010) were all discovered following investigations 
of local stories, But the animals concerned are, 
while interesting, not of the size or monstrous 
nature expected of cryptozoological superstars 
like the yeti, Bigfoot or Nessie. 

So could new species of large animal still await 
discovery? Again, the answer is yes. New species 
are found all the time, and they're not all insects 
or bacteria. A long-horned relative of cattle, the 
Saola, amazed zoologists when discovered in 
southeast Asia in 1992, while two new dolphin 
and more than 10 new primate species have been 
named since 2005. But none of these discoveries 
came after years of rumour and investigation. 

If investigations of tales do yield new species, 
and if new large animals are out there to find, are 


een 


‘Other mystery beasts 
seem plausible in size 
and lifestyle” 


quests for mythical monsters worthwhile or not? 
Here's where we have to make a judgement call. 
‘Some mystery animals appear unlikely in the 

first place ~ they're reported from well-studied 
areas, like North America or the UK, have been 
the subject of numerous discovery attempts and 
remain unrepresented by good evidence, There’s 
no reason to take their existence seriously. 

But other mystery beasts come from remote 
regions and seem plausible in size and lifestyle. 
One example is the orang pendek, a bipedal ape 
reported from Sumatra. Of the few expeditions 
that have searched for it, all have resulted in 
sightings, or even in the recovery of tracks or 
hairs. We need bones or a dead body before the 
creature can be declared discovered, but the point 
is that its existence appears credible. 


me 


Even if new species don't lie at the bottom of 
mystery animal reports, the investigation of those 
reports sometimes remains worthwhile. A lake 
monster investigated on the Pacific island of New 
Britain turned out to be a crocodile, while the 
mermaid-like ‘Ri’ of New Guinea was shown to 
be a dugong. Had people not checked these 
stories out, they would have remained the stuff 
of legend. 

The time has come to stop combing the Pacific 
Northwest of North America for Bigfoot, or 
looking for yetis in the Himalayas. But it doesn’t 
follow that we should stop investigating all tales 
or accounts of mystery animals. 


WHAE PO ink? 


How can yetis, the Loch Ness monster 
and Bigfoot still elude us? 
post@sciencefocus.com 
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You can’t end homelessness. But you can end his. 


Sponsor a 
room — ju 
40pa da 


Like many of the homeless young people 
who come to Centrepoint, John is no 
stranger to being ignored. When he was 
just four his father walked out and the 
attention he got from his mum was far 
from hugs and kisses. 


She showed him no affection and even 
his earliest memories were of her violence 
towards him. “When I was five, Mum 
kicked me hard in the stomach. 

She was always shouting and would 
become violent. 


“I'd developed a nervous tick, but mum 
threatened to hurt me if I let anything 
show...It was too much to handle, too 
much commotion”. 


At 15 John started sleeping down by 
the canal and in a derelict high rise flat. 
Lonely and terrified, he turned to drink, 
self-harming and even became suicidal. 
When he finally ended up in hospital, 
his mother’s response was to fly off on 
holiday. He'd never felt so rejected. 


While John’s story may sound shocking to 
you, many of the homeless young people 
who come to Centrepoint have been 
through similar experiences. They find 
themselves homeless after being victims 
of neglect, violence, sexual abuse and 
family breakdown. 


By giving just 40p a day (£12 a month) 
you can get a vulnerable homeless person 
off the streets right now. You'll give them 
a room of their own and all the support 
they need to rebuild their life. 


They'll receive counselling to deal with 
their problems, career advice to help 


Will you sponsor a Centrepoint room and get a homeless young person off the streets for good? 


O11 wish to sponsor a room at £12 a month 
O11 wish to sponsor two rooms at £24 a month 
O11 wish to sponsor __ rooms at £ 


‘To The Manager: 
Name and full address of your Bank or Building So 


a month 
Please collect my payment on the Ist/1Sth of every month ipiene civ etre de) 


Instruction to your Bank or Building Society to pay by Direct Debit 


Full Name 


eral pens of Cntrept working wth 


them into college or a job, and basic life 
skills, such as how to budget and pay 
bills. So, when they're ready to leave, 
they can live independently. 


Many people don’t give homeless people 
like John a second glance, but today you 
can be the person who chooses not to 
ignore them. 


Thanks to someone like you, John is now 
safe at Centrepoint. 


Sponsor a room at Centrepoint 

- call 0800 13 80 473, visit 
www.centrepointroom.org.uk/focus2 
or complete, detach and return the 
form below. 


What you'll receive as a 

Centrepoint room sponsor 

* A virtual recreation of your room online 
that you can log into using personal 
login details. 

* A plan of your room and information 
about the young person staying in it, 
through the post. 

* Regular updates about how the young 
person's life is changing. 

Information about the new person 
moving in, when the young person 
currently occupying your room moves on. 


If you'd like to sponsor more than one room, 
please do. The more rooms you sponsor, the 
more young lives you'll change. 


centre homeless 
point Young people 


seria excl young people 


RAPIUL2UUO2D 


Address 


Postcode 


Telephone 


Deni 


Email 


Please tick this box and complete your details you would like to receive email communications 


Postcode 


Name(s) of Account Holder(s) 


Bank sort Code:|_L]-C1} an 


sy Centrepoint Derect 


Account Number CTT) 


rect Debit Guarantee. up 

main with Centrepoint and, If 4, detals wil be passe electronically to my Ban Bu gains tax atleast equal to the tax you re 
Date 

Signature(s) Date 

fans a Bukting Societies may not accept Dest De ston for same type of cco 


Government's Gift Aid scheme, all donations madi 
XX payers are worth almost a third more. 


Ci Lam a UK tax payer and would like Centrepoint to claim back the tax on all donations 1 hav 
made for the four years prior to this yea! 
‘until | notify you otherwise. 1 understand that | must have paid an amount of income tax o 


1nd all donations | make from the date of this decla 


apital 
im on my donations (at least 25p for each £1 donated) 


Please return this form to: Centrepoint Room Sponsorship 
Freepost ANG 2640, Colchester, CO2 SBR. Thank you 
RAPI2UUG2D 
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‘Il never forget the first time I became 
I aware of the power of science. It was 

during my second year at school, and 
a teacher was explaining how to work out 
the height of a tower without climbing it. 
All you had to do, he said, was measure 
the length of the shadow cast by an 
upright ruler, and compare it to the length 
of the shadow cast by the tower. A bit of 
geometry then gave the height of the tower 
in multiples of the length of the ruler. 

Ever since, I've been a sucker for the 

simple scientific tricks that allow us to 
do incredibly difficult things. Need to 
know the circumference of the Earth, but 
can’t face the walk? The ancient Greek 
Eratosthenes showed how, using some 
simple geometry and a couple of sticks to 
cast shadows at two places on the same 
day, Want to know what the atmosphere of 


:POW 


A clever little trick that makes 
/ the invisible visible 


Mars is like without going there? Simple: 
19th-Century scientists showed how to 
split light using a spectroscope to reveal 
the glowing ‘fingerprints’ of different 
atoms anywhere from here to the edge of 
the Universe. Want to prove the existence 
of atoms without actually seeing them? 
Einstein showed it could be done by 
measuring the jitters of tiny particles 
inside pollen grains as they're hit by 
clouds of otherwise invisible atoms. Ut 
But sometimes even scientists are 
amazed at the ingenuity of others who 
do things that seem impossible — like 
creating a desk-top device that mimics the 
creation of energy in the Big Bang. 
According to current theories of the 
cosmos, everything we see around us 
owes its origins to the quantum vacuum, 
an all-pervasive ‘sea’ of energy predicted 
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to exist by the laws of the subatomic 
world. We're still immersed in it, in the 
form of a seething melee of energy and 
particles constantly flitting in and out 

of existence. The trouble is, the quantum 
vacuum is now so feeble that its 
existence has only been glimpsed in 
very delicate experiments. 

Theorists have tried to come up with 
ways of making it more obvious, and one 
involves having a mirror travel rapidly 
through a vacuum. Calculations show 
the mirror's reflective properties prevent 
some of the quantum energy disappearing 
back into the vacuum, so that it lingers 
long enough to be detectable. There's just 
one small snag, though: the mirror has to 
travel at around a billion km/h. 

Now, amazingly, an international 
team of physicists led by Christopher 
Wilson at Chalmers University of 
Technology in Sweden has created just 
such a high-speed mirror, and used it to 
reveal the quantum vacuum. 

They pulled off this impressive feat 
by exploiting the fact that it's not just 
shiny things that reflect: the same thing 
can be done using cleverly designed 
electromagnetic fields, which happily 
move at very high speeds. Having created 
such a ‘weightless mirror’, the team used 
a magnetic field to make it move back and 
forth at up to 25 per cent the speed of light. 
And to their delight, the quantum vacuum 
responded ~ by emitting microwave 
energy literally out of nowhere. 

This isn’t just an impressive 
demonstration of lateral thinking, 
though. As one scientist pointed out 
when describing the breakthrough in 
the journal Nature recently, it opens the 
way to laboratory studies of the ultimate 
source of everything in the cosmos. Now 
that's something that really would liven 
up physics practicals at schools. 
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hy does a lizard have a tail? It's 
obvious, right? Lizards use their 
tails to balance as they run. 
Well, yes and no, It's little more involved 
than that. And it’s an important thing 
to know because it could help us design 
better, more manoeuvrable robots and 
solve one of the most perplexing problems 
of biomechanics: how we manage to walk 
without falling over. 

But first, to lizards and their tails. 
Professor Bob Full at the University of 
California, Berkeley, and his colleagues 
have shown how a tail helps 
alizard keep its nose 
pointing in 
the right 
direction 
when it leaps across 
achasm, Without 
atail, itwould 
nosedive into 
the gap. The tail <2% 
swings upwards 
to compensate 
for the nosedive, 
keeping the 
lizard on target. 
The important 
thing is that the tail isn’t 
just hanging passively in the air ~ the 
lizard moves it as an active stabilizer. The 
researchers proved this with a wheeled 
robot with an active, controllable tail. The 
results, published in Nature in January, 
confirm an idea put forward in 1969 about 
how dinosaurs such as Velociraptor ran 
and jumped. 

Ongoing research, this time by 
scientists at the Royal Veterinary College 
in Hertfordshire, is also looking at tails 
— this time, on cheetahs. The tail, when 
thrown from side to side, allows cheetahs 
toremain stable when making right-angle 
turns at speed while in pursuit of prey. In 


The Insider 
Henry Gee 


A tale of two tails and 
why we're still waiting 
for robot servants 


other words, cheetah tails work like lizard 
tails, only from side to side rather than up 
and down. The researchers unveiled their 
findings at a recent meeting of the Society 
for Integrative and Comparative Biology at 
Charleston, South Carolina. 

The secret here, then, is feedback. As an 
animal moves, it’s constantly adjusting 
the angle of its tail relative to the rest of its 
body, monitoring the effects on movement 
and refining the adjustment further. In 
lizards, cheetahs and presumably 
dinosaurs, it all happens in split seconds. 
Designers of realistic robots 
incorporate feedback like 

thisinto their 

creations, 

especially if they're 
going to be 

performing critical 
tasks a long way from 
human assistance. That 
means robots doing 
anything from rescuing 
victims in a disaster zone 
to exploring the surface 
of another planet. 

Humans are 
inherently unstable 
and walking on two 

legs is really just controlled falling. But 
our posture is monitored at every instant 
by the balancing organs in our ears and 
stretch receptors in our muscles, which 
help the brain judge the right amount 
of feedback to provide. All this happens 
many times a second and yet we manage 
to walk every day without even thinking. 
But engineers still haven't cracked how 
to design humanoid robots that walk ina 
convincingly human-like way. 

Having a tail seems to provide a distinct 
advantage when it comes to balance. So 
one day we will have robot servants but 
they'll probably have tails. 
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Is ice hockey bad 
for the brain? 


When | was much younger | used 

to play rugby in a fearless fashion, 
putting my body and my brain on 

the line week in and week out. Then 
one wintry afternoon | got knocked 
unconscious by a kick to the head. The 
next thing | knew I was coming around 
to find myself lying on the side of the 
pitch. | had bad headaches for a few 
days after and decided it was time to 
quit before | did any further damage 
to my brain. 

Iwas thinking about this when | 
read a recent report about an autopsy 
performed on a young Canadian ice 
hockey player called Derek Boogaard. 
Derek died in May last year aged 
28. He had been consuming large 
quantities of painkillers, which 
probably contributed to his death, but 
it was what the neurologists found 
when they examined his brain that 
came as the real shock. 

The outer surface of the frontal 
lobe of Derek's brain was speckled 
with brown spots, signs of a condition 
known as CTE, chronic traumatic 
encephalopathy. CTE is thought 
to be caused by repeated, severe 
blows to the head. It’s a progressive, 
degenerative disease that can lead to 
early dementia. 

Professional ice hockey is often 
violent. As his team’s ‘enforcer’, 
Derek was expected to fight with the 
opposition. One of the ironies of his 
condition is that damage to the frontal 
lobe can lead to greater aggression, 
meaning he'd be more likely to get 
into fights, leading to further brain 
damage. Since Derek, a couple of other 
enforcers have also died. 

Nobody knows how much, ifat all, 
Derek's brain damage was a direct 
result of the blows taken during his 
playing career. And even if they did 
know, would violence in the game be 
outlawed? In boxing the link between. 
blows to the head and increased risk 
of brain damage in later in life is clear. 
Yet the bouts continue. It's not my idea 
of sport, but then | am a wimp. 


WHAE Pink? 


How can contact sports be made safe? 
post@sciencefocus.com 
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Home from home 


Your feature ‘Virtual Worlds’ 
(February, p62) begs the question, 
what will happen as exoplanet 
discovery continues? We know 
they are there - some are in the habitable zone 

and some are a little like Earth. Well, sort of. As 

our technical ability to glean more details from our 
observations grows, we will no doubt find a more 
exact match, maybe signs of life or even signs of 
civilisation — as John Gribbin’s new book The Reason 
Why suggests, you never know. 

Stephen Hawking, among others, points out that 
the future of humanity on this planet is doomed, 
albeit in the long term. Changes to our Sun will 
inevitably destroy us, and if we want to secure 
humanity's long-term future then we must explore 
the Universe. Indeed, we must find new homes. 

How future science might achieve this is, of course, 
unknown, though technical progress continues to 
amaze us. Maybe the proven discovery of real mirror- 
Earths will get doubters taking a different view. 
Kepler-22b (page 22 of your February issue) may not 
be quite the one but it surely cannot be too far off. 

The alternative to pursuing this line would surely 
be rather like early man deciding that the African 
plains were more than enough. 

Patrick Forsyth, Maldon, Essex 


We must look to 
exoplanets for our future, 


The letter of the 
month author wins 
a copy of Earth 


How to save the planet 
[FS] You invite comments in 
FE 101" December issue, 
page 23 (‘Can we solve 
=) climate change with 
geoengineering?") No, | absolutely 
do not want us messing around 
with the planet to try to ‘save’ 
it! T want it to be recognised 
that human numbers are the 
most important factor, in the 
mathematical sense, in climate 
change, and therefore every 
country should adopt non-coercive 


policies to bring down the global 
population to a sustainable level, 
say 1 to 2 billion. 

Venetia Caine, Somerset 


Re: Michael E Mann's article on 
geothermal engineering, building 
carbon catchers will work but 
surely at a price. Why, if the 
removal of trees over the last 
50-100 years is the main cause, is 
the mass planting of trees over the 
next 30-50 years not put forward as 
a solution? 


WHAT. DO 


Iam proposing that countries 
calculate the surface area of trees 
removed and, according to each 
country’s CO; output, agree to 
plant a certain amount of trees to 
replace those lost. 

Berita Blaauw 


With the population of Earth 
currently over 7 billion, reducing it to 
2 billion is a big ask — that number 
had been surpassed by the 1930s. 
Regarding trees, wouldn't mass 
planting be costly too? ~ Ed 


post@sciencefocus.com 
Focus magazine, 

Tower House, Fairfax Street, 
Bristol, BS1 3BN 


The invisible man 


Tsuccessfully 
Pr. J {24} demonstrated 
ai oo" 

effect in 1961, 
as a young technician working 
in the chemistry department at 
Nottingham University, I made up a 
mixture of chloroform and carbon 
tetrachloride to get it to the same 
refractive index as pyrex glass. I 
put it in a 500m1 bottle, dropped in 
a piece of pyrex tube and labelled 
it, ‘Shake me’. Someone would 


We assume that all views submitted are for 
publication unless otherwise stated. We 
reserve the right to edit correspondence for 
clarity and brevity. We regret we can't reply to 
all the letters, emails and posts we receive, 


The ability to move 
our ears would 
present no real benefit 


pick it up, shake it and hear the 
tube rattling inside... but it was 
completely invisible! 

David Oldfield 


Ear me out 


I would like 
} to expand on 

the answer 
=) given by Susan 
Blackmore to the question, ‘Why 
can't we move our ears?’ in the 
January issue. The convoluted 
shape of the concha ( 
form of the outer ear) has 
evolved to attenuate certain 
sound frequencies. The degree 
of attenuation and the affected 
frequencies vary according to the 
angle at which the sound strikes 
the concha, Therefore the sound in 
one ear will always differ from that 
received in the other ear. 

To determine the nature of 
the sound, the brain combines 
the sounds from both ears, but 
to determine the direction it 
compares them, Because this 
works for short-duration sounds 
such as a twig snappin; 
turning the head or ears would 
be too slow, it is likely to have 
evolved along with our fight 
or-flight features for protection 


where 


and survival. Movement of the 
ears would simply increase the 
complexity of the process without 
any great benefit. 

John Corfield, Devon 


Burning up 
The answer 
given in 

A} January's 
= #) edition to 
the question ‘What causes 
spontaneous human combustion?" 
is, I feel, not a satisfactory one. The 
response talks of an external heat 
source from a cigarette or spark 
being the ignition source. The fuel 
is the clothing supposedly ignited 
by the spark, which then produces 
additional fuel from body fat, 
heated by the burning clothing. 

This process, started from 
outside the body and burning 
inwards, does not constitute 
‘spontaneous combustion’, That 
would be a substance or material 
igniting without an external heat 
source, such as bacterial activity 
within a straw stack. One view that 
has been mooted is that it could be 
caused by bacterial activity inside 
the body but presumably this 
would have to be within the lungs, 
this being the only part of the body 


Focus provides trusted, independent advice and information that has been 
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products from suppliers, we ensure our editorial integrity and independence 
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containing sufficient oxygen in a 
form which could be ignited. 
Gary T Spooner 


Luis Villazon replies: 
If we adopt your narrower definition 
of SHC, I would argue there is no 
evidence it exists at all, None of the 
documented cases require internal 
ignition to explain them and there 
is no known plausible mechanism 
bacterial 
decay doesn’t generate anywhere 
near enough heat to dry out the water 
ina person. 
Ifyour hypothes 
might expect to observe SHC in mass 
graves, where bodies are stacked 
together and the heat could build up. 


by which it could occur 


is were true, we 


Let’s hear it for the nose 
[SESMMm Your January issue had 
a good, informative 
article on dust (‘The 
secrets of dust’, p69). 
But it is beyond belief that, having 
stressed that it has an impact on 
human health, there is no mention 
of how the human nasal tract has 
developed the most sophisticated 
air filtration system, which only 
nature could come up with. I 
earn my living by knowing how it 
works, why and how it sometimes 
goes wrong and how to restore it 
to its full working capacity. Few 
people realise that the nose has a 
far more important job to do than 
merely recognise smells: its main 
purpose is, in fact, to protect the 
lungs from receiving unclean air. 
Mike James, Isle of Man 


Oopst 
The answer given in January's q 
question 5 was incorrect. It should have 
en C (Britainium), not B (Californium). 


(On page 1! of January's issue, the picture 
showed a dye tracer experiment taking 
place on an ice sheet in Greenland. The 
project is similar to the one at Plaine 
Morte Glacier in Switzerland, which was 
described in the text. 


Competition winner 
Congratulations to Colin Bailey 
(Portsmouth) who was the winner of the 
competition in December's issue. He wins 
‘an Olympus E-PMI camera and lenses. 
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Unravelling the 


ABRI 


most mind-boggling journey 
imaginable, the ultimate deep 
. * dive — a journey not to the bottom of 
some oceanic abyss, but into the very 
fabric of the cosmos itself. Scientists 
are embarking on agrand project to 

i explore the intersticies of space, in 

+ "t= ge’ search of a realm whose properties 

™ ¢ Sa aie could transform our view of the 

Md cd nature of reality. 

It's kn@wn as the Planck scale, and 
it exists at levels far smaller than the 
tiniest atom or even subatomic 
particlé, Named after Max Planck, the 
German physicist who pioneered 
quantum theory over a century 
go, nearly everything about the » 


T here's no doubt it would be the 


WHAT 
Poa 
PLANCK 
BING Ti? 


Comprehension-defyingly 
small distances explained 


The Planck length is the scale at which our 
commonsense notions of what space is like 
break down. But why is it so small? The 
answer comes from attempts to combine 
the two most successful theories in physics: 
quantum theory, which rules the subatomic 
world, and Einstein’s theory of General 
Relativity, which describes gravity and the 
behaviour of space and time. 

Each involves fundamental constants that 
dictate the strength of effects predicted by 
the two theories. When combined, these 
fundamental constants also predict the scale 
at which the two theories are both needed 
to describe the basic structure of space and 
time — and the result is known as the Planck 
scale of just 107° metres. If you were to write 
it as a number, it would have 34 zeros after 
the decimal point. 
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Atomic 
nucleus 
105m 


Scale (metres) 


10°m (4m) 
107m (10 cm) 
107m (1. cm) 
103 m (4 mm) 


10° m (4 um) 


10° m (1 nm) 


107 m 


a 10m 


» Planck scale beggars belief. Today's 
best microscopes can achieve 
magnifications of around 100 million 
times, which is just about enough to 
reveal individual atoms. To do the 
same for events on the Planck scale, 
you'd need a microscope 10 million 
billion billion times more powerful 
still. Put another way, you'd need 
magnifications so great that 
individual atoms would appear bigger 
than entire galaxies. 

Yet despite the challenges involved, 
scientists believe they're closing in 
on the Planck scale. They've already 
come up with some insights by 
exploiting cosmic events as awe- 
inspiring as the challenge itself. And 
some suspect the first glimpses of the 
stitches in the fabric of the Universe 


DOWN AT THI 


may emerge from experiments that are 
underway right now. 

The first results are eagerly awaited 
by theorists wrestling with some of 
the deepest mysteries in science - 
including the birth of the Universe 
from an incredibly compact state, 
nearly 14 billion years ago. “The 
structure of space-time is the new 
and perhaps last frontier on our 
way toa complete understanding of 
nature,” says theorist Professor Martin 
Bojowald of Penn State University. 
“The Planck scale is crucial for our 
understanding of the Big Bang and 
what's at the centre of black holes.” 

According to Prof Bojowald, 
scientists may now be standing at the 
edge of a whole new view of reality as 
profound as that which followed the » 


EF} BOTTOM 


On the 
Planck 
scale, atoms 
would 
appear 
bigger than 
entire 
galaxies 


4 


So what would space look like down at this unimaginably tiny scale? Nobody knows for sure, but one 
possibility is that it would be like viewing the ocean from different heights: apparently smooth when 
seen at large scales, but increasingly rough and foamy the closer you get to the Planck length. 


Grand unification scale 
10°m 


Prof Martin Bojowald of Penn State 
University believes we're at the beginning 
of our understanding of the Planck scale 


Planck scale 


March 
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NASA’s Fermi Gamma-Ray Space 
Telescope has been studying 
gamma rays since 2008 


» proof of the existence of atoms just a 


century ago. “We now know what the 
atomic nature of matter implies, but 
for space-time we're still working at 
alevel comparable with 19th century 
physics,” he says. “If Planck scale 
effects can be detected, we can test 
and improve our theories about it.” 


Changing ideas 

While attempts to reach the Planck 
scale are at the cutting edge of 2ist 
century science, suspicions about the 
true nature of space and time date 
back millennia. In the 5th century BC, 
the Greek philosopher Zeno of Elea 
argued that the ‘commonsense’ notion 
of space and time being infinitely 
divisible leads to paradoxes. He 
pointed out that if space is infinitely 
divisible, the very idea of moving from 
one point to another becomes 


problematic. Yet in everyday 
experience, there doesn’t seem to bea 
problem — which suggests there may 


be something wrong with the idea that 


space is infinitely divisible. 
Glimmerings of quite what the 
problem is didn’t emerge until the 
mid-1950s, when theorists began 
attempting to unify the two great 
theories of modern physics: quantum 
theory, which governs the subatomic 
world, and Einstein's theory of 
gravity, known as General Relativity. 
Theorists had recognised that only 
such a unified theory could explain 
the mystery of the Big Bang, when the 
whole of the Universe had burst forth 
from some unimaginably compressed 
state. By itself, Einstein's theory 
of gravity was not up to the job: its 
equations simply went haywire when 
trying to describe the instant of the 


Big Bang. But theorists suspected 
that when combined with quantum 
theory, General Relativity might 
start to give sensible answers again. 
Rough calculations suggested that the 
resulting theory of ‘quantum gravity’ 
no longer implied that the Universe 
started out with literally no size at 
all. Instead, it suggested the cosmos 
emerged from a state of incredibly 
small but finite size roughly equal 
to the Planck scale. 

But the implications of 
quantum gravity don’t stop 
at the Big Bang. They affect 

the nature of space and time 
right here and now ~ through 
the combined effect of Einstein’s 
theory of gravity, plus the famous 
quantum uncertainty principle. » 


lworkingata 
9th century physics” 


The Fermi telescope looked for a 
photon (purple) carrying a mi 
times more energy than another 
(yellow) but didn’t find it 
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A brief history of idea that distances can be puts forward a fundamental and theory of gravity, known as the 


our understanding 
of space-time 


space may be misleading 


infinitely divided leads to 
paradoxes, hinting that 


‘commonsense’ views of a 


incredibly smalll unit of length - 
the Planck scale, now recognised 
he scale at which space loses 
its ‘commonsense’ properties. 


General Theory of Relativity, 
Which reveals a fundamental 
connection between space, 

time and the force of gravity. 
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How the Hubble Space Telescope acts like a giant ‘microscope’ 


Last year, a team of scientists led by 
Fabrizio Tamburini at the University of 
Padua, Italy attempted to detect Planck 
scale effects using the power of the 
orbiting Hubble Space Telescope (HST). 
To doit, the team analysed images of 
quasars, the incredibly bright central 
regions of galaxies on the edge of the 
visible Universe. As they lie billions of 
lightyears away, these quasars should 
appear as sharp, if faint, point-tike 
objects. But in travelling across the 
vastness of the Universe, their light 
should be affected by the existence of 
any Planck scale effects in the fabric 


Hubble Space 
Telescope 

The space-based 
instrument receives 
light from the 
quasar 


of the cosmos. And because the effect 
is cumulative, by the time the light 
reaches the Earth, the images should 
be increasingly blurry 

After analysing the images of over 
150 quasars taken with the HST, the 
team came up empty — there was no 
sign of any Planck scale effects. The 
implications are still being argued over: 
some theorists claim the study isn’t as 
stringent as it appears. In any case, its 
failure to find anything doesn’t mean 
Planck scale effects don’t exist, merely 
that current theories about them need 
more work. 


Image C 


The quasar mage is 
obviously fuzzy 


Quasar 

Avery bright 
galaxy powered 
by a supermassive 
black hole 


d 
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The quasar appears 
clear at this distance 


Image B —— 
Some distortion of the 
quasar image is apparent 


If the Universe is indeed distorted at 
the Planck scale, light from a distant 
quasar would be increasingly blurred 
on its journey across space. 
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“Something else very 
exotic, transcending our 
current understanding, 
could be going on at the 
Planck scale” 


il 


» According to this, certain properties 
of apparently empty space are 
intimately connected. In particular, 
the more precisely a region of space 
is defined, the more uncertain its 
energy content becomes. Einstein’s 
theory of gravity predicts that this 
will lead to space-time becoming ever 
more distorted. The level of distortion 
increases the smaller the volume of 
space becomes, reaching its most 
extreme at the Planck scale. 

“If something is localised toa 
region smaller than this scale, the 
gravitational warping is likely to be so 
great that the entire region is engulfed 
in a mini black hole,” says quantum 
gravity expert Professor Ted Jacobson 
of the University of Maryland. “So at 
the Planck length scale, space-time is 
warped in the extreme.” 


A question of scale 

The details of what happens to the 
fabric of the cosmos down at this scale 
aren't clear, and various scenarios 
have been put forward (see ‘Beyond 
Einstein’, right), But most suggest that 
right now, all around us, space and 
time are undergoing unimaginable 
contortions on the Planck scale. At 
least, they are if quantum theory and 
relativity still hold at that level. But 
that isn't guaranteed by any means, 
Prof Jacobson cautions, 

“If they don’t hold, something else 
very exotic - transcending our current 
understanding — would be going on,” 
he says. “Either way, things are likely 
to be ‘interesting’ at the Planck scale.” 

There's only one way to discover 
just how interesting it is: devise some 
methods for probing the nature of 
space and time down there. And 
astonishingly, scientists have already 


come up with ways of doing just that - 
with tantalising results. 

Ironically, so far most progress has 
been made via studies of events that 
take place on truly titanic scales. The 
reasoning is simple enough: even the 
tiniest effects can be made detectable 
if they're given the chance to 
accumulate. And in the case of Planck 
scale phenomena, that means looking 
for their telltale signs in events at 
huge distances from the Earth. 

It's a strategy first tried out by 
astronomers using NASA's Fermi 
space telescope. Launched in 2008, 
Fermi is able to detect gamma 
rays ~ the most penetrating form 
of radiation unleashed by the most 
violent events in the Universe. In May 
2009, Fermi detected a two-second 
blast of gamma rays coming froma 
galaxy over 7 billion lightyears away. 
Among the radiation making up this 
blast, astronomers detected two rays 
whose wavelength — and thus energy 

differed by a factor of a million. 
This made them perfect for testing 
one theory about the Planck scale: 
that the contortions may be so violent 
that they violate Einstein's famous 
rule that all radiation travels through 
empty space at the speed of light. 

Some theorists have claimed 
that the result would be significant 
differences in speed, according to the 
energy of the radiation. Yet despite 
the huge contrasts in their energy, 
the two gamma rays struck Fermi’s 
detector within 0.9 seconds of each 
other — after a journey lasting over 
7 billion years, According to Fermi 
scientist Peter Michelson of Stanford 
University, California, that's bad 
news for theories about the Planck 
scale that try to undermine Einstein's 
venerable theory. “These two photons 
travelled at the same speed, to one 
part in 100 million billion,” he says. 
“Einstein still rules.” 

Since then, scientists have 
conducted several more searches for 
Planck scale effects. Last summer, 

Dr Philippe Laurent of the Saclay 
research centre in France and his 
colleagues published a study of 
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The quest for a Theory of Everything 


One of the biggest questions surrounding the Planck 
scale is what happens to space and time down there. 
One idea is that it will take the form of space-time foam, 
a little like the surface of a wind-swept sea. But most 
theorists believe the truth will only emerge if they find 
the Holy Grail of physics: the Theory of Everything (ToE). 
The quest began almost a century ago, when Einstein 

tried to develop a single set of equations to describe the 
forces of both gravity and electromagnetism. He never 


found his ‘unified field theory’ - which, in any case, 

failed to incorporate forces of nature discovered later. 
Now, theorists think they know how to create a ToE: 

combine Einstein's theory of gravity, known as General 


Relativity (GR), with quantum theory, the rules of the 
subatomic world. The challenge lies in marrying their 
different approaches to describing fundamental forces. 

Attempts to combine these approaches soon ran 
into mathematical problems. But in the mid-1980s 
theorists made a breakthrough. Many of the problems 
disappeared if everything, even space and time, is made 
up of ‘superstrings’. 

These multidimensional objects are thought to have 
two key properties. They’re incredibly small: roughly 
the same size as the Planck scale. And they have at least 
10 dimensions, of which six are curled up into incredibly 
complex shapes known as Calabi-Yau manifolds. 

Superstrings seem to solve the problems of unifying 
quantum theory with GR. Together, these properties 
point to a new vision of the ‘fabric’ of the cosmos. At the 
Planck scale, space wouldn't be smooth and regular, but 
nor would it be chaotic. Instead it'd be like a vast plain 
dotted with the Calabi-Yau manifolds. 

There are other possibilities, though. Another way 
of unifying gravity and quantum theory is called Loop 
Quantum Gravity theory. This theory points to the fabric 
of the cosmos being made from tiny loops. 


An all-sky image of microwave 
sources in the Universe, captured 
in 2010 by the Planck spacecraft 


gamma radiation detected in 2004 by 
the European Space Agency's Integral 
satellite, According to some theorists, 
Planck scale distortions of space and 
time should put a detectable twist, 

or polarisation, into the gamma rays 
as they travel through empty space. 
Yet Dr Laurent’s team were unable to 
find any evidence of polarisation in 
the gamma rays ~ ruling out another 
swathe of theories. 

Late last year, a team led by 
Fabrizio Tamburini at the University 
of Padua, Italy published a study 
looking for Planck scale ‘fuzziness’ 
in images of distant galaxies taken 
by the Hubble Space Telescope 
(see ‘Studying the fabric’, p41). The 
implications of the results are still 
hotly debated, but it seems that they 
too have succeeded only in ruling out 
some theories of the Planck scale. 

So could the search for the stitches 
of space-time prove to be a wild 


Wemay 
reveal what 
space and 
time were 
like when 
the fabric of 
thecosmos 
was created 
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goose chase? “What's been compared 
with observation so far are the most 
optimistic scenarios,” says Prof 
Bojowald. “It’s not surprising that 
many of them can be ruled out.” 

He believes major clues may emerge 
soon from studies of the heat left over 
from the Big Bang. Spread throughout 
space, this remnant of the birth of the 
Universe is being scrutinised by an 
ESA satellite known, appropriately, as 
Planck. Over the next year, 
astronomers will be releasing results 
that may cast light on events that took 
place when the whole Universe was 
barely bigger than the Planck scale. 

According to Prof Bojowald, there’s 
a chance these results may reveal 
what space and time were like when 
the fabric of the cosmos was created. 
“Many Planck scale theories differ in 
their predictions, and we may be able 
to distinguish between them using 
this new information.” 


Nobody knows yet what the 
outcome will be. Einstein's century: 
old concepts may prevail ~ or they 
may collapse to reveal an astonishing 
new vision of the nature of space and 
time. But one thing is certain, says 
Prof Bojowald: “We should keep our 
eyes open for surprises. 


Robert Matthews is Visiting Reader 
in Science at Aston University 


lel FIND OUT MORE 


In Our Time: Theories Of Everything 
Melvyn Bragg-hosted Radio 4 show 
http://j.mp/wYeUs! 


In Einstein's Shadow 
Three-part Radio 4 documentary 
presented by Prof Brian Cox 
http://j.mp/Auks43 


Exchanges At The Frontier 2010 
BBC World Service doc on string theory 
http://j.mp/zegNFt 
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The Science Of 


CHEMICAL 
peer ne ON 


Perfumes and other airborne aromas 
can tell a potential partner a lot about 
you. Sarah Castor-Perry reveals the 
science of sexy scents 


Perfumes are made 

from sexy secretions 

The ‘top notes’ of perfumes — 
the small, volatile molecules 
we smell first — are highly 
scented and often come from 
the secretions of flowers. ‘Mid notes’, which can 
include frankincense (above) will give perfumes 
an overall roundness’, whereas base notes are 
heavy molecules designed to linger long after the 
scent is applied. The mid notes also disguise the 
initially unpleasant initial smell of base notes, 
whose chemical compositions are often similar to 
sex hormones secreted by mammals. 
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Flowers smell like 
insect pheromones 
Red roses are not 

the only option for 
Valentine's Day. Most 
perfumes contain 

floral elements, which 
often aim to mimic 
insect pheromones 

and attract pollinators. 
These secretions are 
extracted directly from 
the flower or designed 
to imitate their scent. 
From jasmine and rose 
to gardenia and orange 
blossom, floral elements 
form an important part 
of a perfume’s bouquet. 


Fragrances come from peculiar places 

Musk (a base note with a woody, animal aroma) was 
originally extracted from the anal scent glands 

of the African civet cat or musk deer. Ambergris 
is even weirder: it’s a waxy substance regurgitated 
by sperm whales in response to stomach irritation. 
Freshly thrown-up ambergris isn’t easy on the nose 
but, as it floats and ages, it develops an aromatic, 
earthy scent. Ambergris is so rare that in 1908, a 
lump weighing 500kg sold for the equivalent of 
£500,000. Musk and ambergris have been replaced 
by synthetic alternatives because the animals that 
produce them are now protected. 


Personality influences 

which perfumes we pick 

‘4 In the 1980s, the ‘fragrance 
psychologist’ Joachim Mensing 
found that extroverts prefer 
fresh scents, such as citrus 
notes like bergamot (above). Introverts prefer the 
perfumes of eastern Asia, including sandalwood 
and jasmine, and those with ‘emotional instability’ 
like powdery florals, like roses and violets. Mensing 
went on to work with Estée Lauder and Davidoff. 


Chemists reverse-engineer natural aromas 
If you love a smell, you can bottle it. Thanks to 
so-called headspace technology, chemists are 
able to place an airtight glass sphere or flask 
around a flower or object, suck out the air, and 
trap the volatile scent compounds in a filter. 
These are analysed using gas chromatography 
and mass spectrometry to determine a scent’s 
recipe, which can then be synthesised in a 

lab. One example of the headspace technology 
created by perfume manufacturers is the ‘Living 
Flower’ system, invented by Braja Mookherjee of 
International Flavors and Fragrances in 1985. 


We can smell 
genetic compatibility 
, A In 1995, Claus Wedekind had 
women sniff t-shirts worn by 
men for two days, then rate 
how attractive they thought 
the owners were. Genetics revealed that 
women prefer the smell of a man with major 
histocompatibility complex (MHC) genes that 
differ from their own. More variety in MHC 
improves the immune system’s chances of 
fighting infections, so women might pick mates 
based on potentially producing healthier kids. 


We can also smell symmetry 

In another sweaty t-shirt study, Randy 
Thornhill showed that women prefer the 
smell of men with symmetrical faces, and 
this preference is highest when a woman is 
ovulating. Symmetry is thought to reflect 
genetic quality and a lack of undesirable 
mutations. Symmetrical men have higher- 
quality sperm, larger bodies, more attractive 
faces and are socially dominant. Women 

are also more likely to have an affair with 
symmetrical men ~ their evolutionary urge to 
pass good genes to their offspring overtaking 
the social desire not to cheat on their partners. 


Noses detect vibrations 
How do the molecules in 
scents produce the ‘smell’ 
we perceive? Some scientists 
4 Claim that olfactory receptors 
in our noses respond to the 
shape of scent molecules. But biophysicist 
Luca Turin believes we distinguish between 
molecules based on how they vibrate at 
different frequencies. Turin has supported 
this theory by showing that two molecules 
with different shapes can both have a sweet, 
tobacco-like smell. This allowed him to create 
synthetic, useable alternatives to molecules 
that smell nice, but are too toxic for perfumes. 


Humans produce pheromones 
Some animals secrete pheromones, chemicals 


» that affect another individual’s mood or 


behaviour. Detecting pheromones requires 


| a‘vomeronasal organ’. Despite not having a 


working organ, our bodies do release chemicals 
that could be considered ‘pheromones’, In 

2007, evolutionary psychologist Geoffrey Miller 
showed that lap dancers get higher tips when 
they’re most fertile, suggesting that women 
give off sexy chemicals, while Saul Miller found 
that male testosterone levels increased when 
exposed to the scent of an ovulating woman. 
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Hairy armpits 

show off scents 
Underarm skin contains 
apocrine sweat glands 
(above) that release 

~ mainly odour-free - 
sweat and pheromones. 
Hair provides a great 
breeding ground for 
bacteria, which will 
work on 


and enhance 
their natural aromas. In 
the 1950s, dermatologist 
Walter Shelley 
found shaved 
armpits were 
less likely to be 
described as 
“odourous”. 
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Are humans really the smartest species? 
For a new BBC series, biologist and TV 
presenter Liz Bonnin meets the clever 
creatures that could rival us 


he test seems simple 

df: enough: recall the numbers 

one to nine, in the right 
order, after they appear randomly 
ona computer screen. Each number 
only flashes up for 60 milliseconds 
~ faster than the blink of an eye, 
and too fast for me to remember. 
The challenge is taking place at 
Kyoto University in Japan, where 
I'm up against 11-year-old Ayumu. 
I score zero out of 10, he gets top 
marks. Ayumu is a chimpanzee. 

Being beaten in a memory test 
is just one of many examples of 
how humans aren’t always the 
smartest species. Intelligence isn’t 
easy to define, even in humans - 
it has facets beyond aspects like 
memory and IQ, with some people 
being better at different things. 
Intelligence is a relative term that 
can’t be measured, and includes 
the ability to plan, learn, solve 
problems, think abstractly, and 
comprehend complex ideas. 

So it’s not surprising that 
assessing intelligence in other 
animals should be even more of a 
challenge, especially since science 
traditionally uses tests designed 


for humans to evaluate others. And 
if any group should fare better than 
most in such tests, it’s the apes. 
Tetsuro Matsuzawa, professor 
of language and intelligence at 
Kyoto University, believes that 
there may be an evolutionary 
basis to Ayumu’s amazing memory 
skills: chimpanzees commit their 
environment to memory much 
faster than humans because, 
to survive, they must assess a 
situation extremely quickly. When 
our ancestors acquired language 
skills, this ability had to make 
way for the more cognitively 
demanding task of representing 
memory linguistically - how we 
retell our experiences to others. 
Ayumu’s performance not 
only forces us to reconsider our 
definitions of intelligence, it also 
suggests that many animals are 
already as intelligent as they 
need to be for their environment. 
Across the planet, animals are 
proving capable of the intellectual 
achievements once believed to be 
unique to humans, showing us that 
they’re far more intelligent than we 
once thought. > 
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TOOL USt 


Coordinated hunting helps whales catch fish using bubbles and noise 


Using tools was once considered a 
key capability that set humans apart 
from other animals in the intelligence 
stakes. But from otters cracking 
shellfish open with stones to crows 
fashioning hooks to dig out worms, we 
now know that tool use is incredibly 
widespread in the animal kingdom. 
And in the Chatham Straits of Alaska, 
one group of smart humpback whales 
has taken tool use to another level, 
catching fish in a way that happens 
nowhere else on Earth. 

Hunting begins when one whale 
breaches (leaps out of the water). 
Humpbacks usually travel alone, 


but this breaching causes nearby 
humpbacks to form a group. Social 
groups made up of as many as 15 
whales then swim together until, 

one by one, they disappear in a 
synchronised deep dive. While one 
humpback uses its blow hole to 
produce a wall of bubbles in a wide 
arc, another whale dives to the sea 
floor and makes long, high-pitched 
feeding calls designed to scare herring 
to the surface. 

As the fish rise and the rest of the 
whales follow the caller, the bubble 
blower swims closer and closer to the 
shoal. This creates a very effective 


Humpbacks form 
groups to catch fish 
ina bubble net 


feeding tool ~ a dense bubble net ~ 
within which the fish are trapped. 

Dr Fred Sharpe of the Alaska 
Whale Foundation has been studying 
humpbacks for almost 30 years, and 
is using hydrophones (underwater 
microphones) to better understand 
the nature and function of the feeding 
call — just one in a complex repertoire 
of whale calls, 

From the still and silent surface, 
Fred listens in on whale conversations, 
which give him an indication as to 
when the whales might reappear. 
Their calls become more insistent and 
prolonged, turning into a continuous 
high-pitched tone. Seconds later the 
whales emerge looking like giant 
mussel shells, mouths open to expose 
their baleen filter as they scoop up the 
herring jumping at the surface. 

Working with the National 
Geographic Society, Fred has 
also attached ‘crittercams’ to the 
whales, recording video, sound 
and environmental data in order to 
observe bubble netting in action from 
beneath the surface. The stunning 
footage captured of whales chasing 
herring to the surface, surrounded by 
the thick wall of bubbles, has helped 
Fred further understand this complex 
hunting behaviour. 

Each whale must do its job with 
absolute precision, keeping track of 
what others are doing. Tighten the 
bubble net too soon and not enough 
fish will be trapped; call at the wrong 
time and the shoal will escape the net. 
Successful bubble-netting requires 
perfect coordination and a large 
amount of brain power, making this 
group of humpbacks one of the most 
impressive tool users on the planet. 


Liz meets @¢hickadee 
Who prayed smarter 
than higicousins 


MEMORY 


ADAPTABILITY 


Bird brains can adapt to challenging environments 


Biologists at the University of Nevada 
have shown that animals can become 
more intelligent as they adapt to 
challenging environments. 

Black-capped chickadees from the 
harsh climes of Alaska were pitted 
against those from Kansas ina test 
to retrieve a worm from beneath a 
removable glass disc. The Alaskan 
birds learnt how to lift the glass very 
quickly, but the Kansas chickadees 
never solved the problem. 

Both groups of chickadees were 
raised from 10 days old and away from 


Elephants never forget places they've already visited 


Inan inhospitable landscape such as 
the Kalahari Desert, remembering the 
location of food and water is essential, 
especially when you need 200 litres 

of water and 150kg of food per day 

to survive. They say elephants never 
forget, and Dr Mike Chase of Elephants 
Without Borders is amassing 
compelling evidence that these 
animals have an exceptional memory 
for places they may have visited only 
once in their lifetimes. 

From the day an African elephant 
is born, it begins to store locations of 
water and food in its memory bank, 
following the matriarch leading her 
herd across huge expanses of desert. 
Mike has attached radio collars to 
several matriarchs, allowing him to 
plot the movements of each herd. His 
data not only reveals that elephants 
are able to recall places from decades 
ago, but they also know exactly when 
the conditions are right to revisit 
these locations — even if they're huge 
distances away. 

Even more astounding is the fact 
that elephants seem to be passing on 
this information from herd to herd, 
which implies that they must have 


Exactly how African 
elephant herds share 
valuable information 


remains a mystery 


some means of describing specific 
places and times of year to each other. 
For example, thousands of elephants 
from locations hundreds of miles 
apart have recently been observed 
congregating at the Savuti Channel 

of the Okovango Delta in Botswana, 
which had been dry for 30 years. 


their families, which strongly suggests 
that birds’ cognitive ability to adapt 
is down to their genetic makeup. 
Compared with their southern 
counterparts, Alaskan chickadees 
also havea larger hippocampus, the 
region in the brain responsible for 
memory. This implies that the genes 
of Alaskan chickadees may have 
evolved to allow the birds to become 
better at remembering where they 
cache resources, a vital skill when 
food is scarce during the harsh North 
American winters. 


To communicate, elephants use 
infrasound ~ a 20Hz frequency at 

the lower limit of human hearing. 
Infrasound can travel as far as 10km, 
but science still can’t explain how 
these memory masters, separated by 
thousands of kilometres, know how to 
return to one place at the same time. 
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COMMUNICATION 


Animals express themselves through body language but can learn to use symbols 


Panbanisha is a 16-year-old female 
bonobo, one of eight at the Great Ape 
Trust in Iowa. She communicates with 
symbols that represent English words. 
Having a two-way conversation with 
Panbanisha involves showing her 
symbols on boards, although she also 
understands spoken words. 

When I visited Panbanisha to film 
Super Smart Animals, we discussed the 
surprise I'd bought her and whether 
we should paint together. She then 
pointed to the symbol for ‘collar’, to 
me, and the symbols for ‘open’, ‘room’ 
and ‘car’, Dr Sue Savage-Rumbaugh, a 
pioneer in bonobo language research, 
explains that Panbanisha understood 
the context of the situation: because I 
was a visitor, she had to put her collar 
on to go out for a drive (which we did). 

‘Teaching apes to communicate 
through human language has revealed 
interesting information, but we could 
discover much more about the inner 
workings of animal minds if we could 
understand how they communicate in 
their own languages. 

The animal kingdom uses vocal and 
silent communications, but very few 
people have succeeded in uncovering 
their meanings. Monty Roberts is 
one of them, He started studying the 
language of wild mustangs in the 
Nevada desert more than 50 years ago, 
and has discovered that mustangs 
have a complex body language full of 
subtle yet meaningful nuances. 

Monty calls this language ‘Equus’ 
after the scientific name for horse 
species. Equus is made up of at least 
170 gestures involving the entire body, 
such as lowering the neck and pinning 
the ears back in order to ‘snake’ an 
ostracised individual out of the herd. 


Another gesture involves subtly 
twitching muscles and strategically 
positioning the eyes, ears and body, 
or licking and chewing, which bring 
the horse’s adrenaline levels down 
and signals relaxation. All of these 
gestures are intricate cues that 
communicate the horse’s state of mind 
and intentions. 

Monty has used heart-rate monitors 
to demonstrate that these animals 
also have an incredible innate ability 
to synchronise their physical and 
emotional states with those of other 
animals. This would be an advantage 
when a predator is prowling nearby, 


Panbanisha can 
understand human 
words, but we don't 
speak bonobo yet 


for example, putting the horses into a 
heightened state of awareness where 
they would all be ready to run, 

Understanding the silent language 
of mustangs has allowed Monty to 
“break’ horses in a non-physical way, 
training them by communicating in 
their own language. Using a set of 
gestures to gain a horse's trust, Monty 
is able to get a horse to choose to come 
to him. Scientists are now trying to 
learn the natural language of many 
other animals to gain insight into how 
they think, something that we could 
never achieve by imposing our human 
language on them. 
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Do whales and birds have feelings? 


While we were filming grey whales 
in Mexico's San Ignacio lagoon for 
Super Smart Animals, 12m-long adults 
would approach our boat, supporting 
their calves from underneath so they 
were close enough for me to touch 
them. For over an hour, one male calf 
played, pushing our boat around and 
repeatedly returning to me to get his 
belly scratched, and rolling on his side 
to stare at me for long periods of time. 

An experience like this is powerful, 
convincing you that it is more than a 
chance encounter. The experience was 
made even more poignant by the fact 
that, not so long ago, that very same 
lagoon was a whaling blood bath, 
with grey whales charging at boats to 
protect their young. 

Although we can’t tell for sure 
whether whales feel emotions in the 
same way we do, their brains contain 
‘spindle cells’ — neurones that are 


responsible for emotions, empathy and 
self-awareness in humans and apes. 

Emotional intelligence is perhaps 
the most contentious of all animal 
faculties, and some scientists label 
all anecdotal accounts of animal 
emotions as anthropomorphism. But 
as evidence of sentience accumulates, 
others argue that science has a duty to 
investigate the propensity for emotions 
in the animal kingdom. 

Research led by Professor John 
Marzluff of Washington University in 
Seattle, for instance, has revealed that 
crows are able to discriminate between 
human faces, and that these memories 
are strengthened by emotion. Brain 
scans of birds subjected to the masks 
that John wears while catching the 
crows show that the amygdala ~ the 
fear centre of the brain — becomes 
activated, establishing that crows feel 
the emotion of fear. 


TEACHING 


Meerkats teach their offspring 
useful life skills 


Imparting knowledge to another individual was once 
thought to be a uniquely human faculty, but several 
species are proving otherwise. Meerkats, for example, 
actively teach young how to manipulate dangerous prey. 
To study how adults show their offspring how to handle 
food, researchers at the Kalahari Meerkat Project in South 
Africa play the recorded begging calls of meerkats from 
different age groups. When the calls of three to four-week- 
old pups are played, adults offer harmless invertebrates or 
dangerous scorpions they've previously disabled by biting 
off the sting. When hearing 10 to 11-week-olds, however, 
adults bring more live prey, larger sting-free scorpions, or 
intact live scorpions that they help the pups disarm. 
Along with bees, ants, babblers (a family of birds) and 
some carnivores, meerkats are thought to be one of only a 
few species that help make learning easier in this way. 
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‘Super Smart Animals, presented by 
Liz Bonnin, is on BBC One on 8 and 9 
February. Liz also appears in the new 
series of BBC One's Bang Goes The 
Theory on Monday trom 12 March. 
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jal recognition 

Pin numbers will soon go 
the way of the credit card 
signature. Google’s next 
Nexus handset packs 
software that allows you 

to use your mug instead of 
passcodes to unlock your 
phone. But a patent filed by 
Apple hints that you won't 
even have to press a button 
for facial recognition to kick 
in, The screen automatically 
lights up when you hold the 
phone to your face. 


Cloud apps 

While Moore's law predicts 
mobile phone chips to 
double in speed and halve 
in size every year, the cloud 
| represents a huge reservoir 
of processing oomph that 
app developers are keen to 
get their hands on. 
“The computing 

| power available through 
cloud servers is virtually 
unlimited,” says Steve 
Perlman, CEO and founder 
of cloud gaming service 
Onlive. “So once mobile 
broadband speeds can 
equal those demands, it'll 
mean an app's capabilities 
won't be limited by the 
phone.” Being able to rely 
on external processing 
power will make phones 
smaller and allow for 
hugely demanding 
software, such as photo- 
editing on your phone. 
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Antivirus 
According to David Emm, 
senior security researcher 
at Kaspersky Lab, an 
epidemic of smartphone 
viruses is imminent. 

“The number of 
purchases people make 
on their phones will be 
too tantalising a prospect 
for cyber criminals 
to ignore,” he says. 
“Being open source, the 
‘Android OS naturally has 
vulnerabilities. Apple's i0S 
is more secure, but nothing 
is perfect. We're already 
seeing the very early 
stages of email attacks 
targeting iOS devices.” 


Smarter games 
What will games took like 
‘on your next phone? Mike 
Capp, president of Epic 
Games - which was behind 
the award-winning Infinity 
Blade - says that graphics 
won't be that important in 
the future. 

“Being mobile will 
play a much bigger role 
whether it's streaming 
the game from the cloud or 
continuing a console game 
‘on your phone. You could 
be sat at a park bench and, 
using the phone's GPS, you 
could see anyone playing 
the same game within a 
five-mile radius and join in.” 
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Inside the tech that will power your phone in future 


The 
Hardware 


[GN ens 

We're used to phones 
looking like flat bricks, but 
it seems mobile developers 
want to make handsets with 
more personality. Leaks 
from the likes of Nokia, 
previews of handsets on 
sale later this year and the 
fact that Apple has recently 
built a specialised factory 
to churn out shaped glass, 
all suggest that curved 
screens will be the next big 
thing. The current trend set 
by Corning, which makes 
Gorilla Glass, indicates that 
by 2035 tougher glass will 
allow for screens that could 
be 50 per cent thinner. 


Woererpreo! cocline 
Hotly-tipped new company 
Hz0 has developed a 
coating that would make 
electronic components 
immune to water damage. 
While it doesn’t prevent 
liquid touching the 
circuitry, it does make 
anything that gets through 
harmless. “We've only 
tested it as far as one metre 
deep,” says Rick Peterson, 
the marketing director of 
H20, “but our initial results 
have got a number of 
companies interested. IFall 
goes well we could be using 
this coating on phones in 
two or three years.” 


Longer-life batteckes 
Ateam of chemical 
‘engineers at Northwestern 
University, Iltinois have 
created a lithium ion 
battery that would endure 
a week's use and recharge 
in 45 minutes. It uses an 
anode - the part that 
delivers electricity into 

the battery - made out 

of a graphene/siticon 
sandwich. This delivers 
more electricity into the 
battery in less time. Lead 
researcher Dr Harold Kung 
says this tech could make 
its way into mobile phones, 
laptops and tablets within 
the next three years. 


Infrared camera 

Your next phone's camera 
won't just capture more 
megapixels. In December, 
Apple was granted a patent 
for an infrared (IR) receiver 
attachment. The idea is 
that a railway station, for 
‘example, would have a 
corresponding device to 
broadcast train timetables 
to your phone. This info 
would then be overlaid on 
your camera’s live view, 
showing you when the next 
train's due to leave. On the 
downside, music venues 
could send out a signal that 
would stop people filming 
concerts with iPhones. 


Ubiquitous NEC 

Near Field Communication 
(NFC) makes connecting 
your phone toa speaker, 
for example, as easy as 
tapping your handset on 
your stereo, When two NFC- 
enabled devices get close, 
they recognise each other 
and connect via Bluetooth. 
The whole system can be 
automated, so that your 
phone would automatically 
sync when it’s positioned 
next to your PC. Once shops 
adopt NFC receivers — as 
ticket machines on London's 
Tube already have - you'll 
be able to make one-touch 
payments with your phone. 


No more SIM cards 
In pursuit of a supermodel- 
thin smartphone, Apple is 
‘on the march to remove SIM 
cards from its handsets 
altogether. A SIM reader 
takes up a lot of space, so 
the company filed a patent 
‘in November for a virtual 
replacement. The iPhone 
is digitally allocated to 
anetwork on purchase. 
One benefit is that the 
freed-up space could be 
filled by hardware: an NFC 
router that would share its 
internet connection with 
a laptop ora tablet when 
sucha device gets near 
‘enough tothe phone. 
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Here’s what the smartphone will 
look like a decade from now 


The 
Hardware 


Flexible screens 

Since most smartphones are 
all screen and not much else, 
they have a nasty tendency 
to shatter when dropped. 

‘So both Samsung and Nokia 
have been working on a 
novel fix. Instead of making 
the glass shatterproof, both 
companies believe that 
flexible AMOLED technology 
is the way forward. Since the 
screen material is malleable, 
it’s able to withstand harsh 
impacts. Focus was shown 
ademo this year where 
working screens withstood 
hammer blows, with only 
slight scratches for damage. 
Further down the line, Nokia 
hopes that bending and 
twisting the phone will be 
an extra input method ~ 
bending a corner could skip 
a music track, for example. 


Pico projectors 
Even the best touchscreen 
keyboards can be frustrating 
at times. While watching 
the TV series Sherlock on 
your mobile is convenient 
fortrain journeys, the 

too small for home 


The 
Software 


Artificial intelligence 
Right now Siri, Apple's 
‘digital assistant’, is only 
smart enough to help you 
put an entry in your diary. 
But as mobile phones’ net 
connections improve they'll 
beable to leave more data 
crunching in the hands of 
cloud servers, allowing for 
devices that are not just 
smart, but actually intuitive. 
“Speech recognition 
algorithms are very 
data-hungry” says Vlad 
Sejnoha of Nuance, 
the company that 
helped develop 
Siri. “With better 
connections 
available, more 
data can be interpreted 
and more instructions can 
be understood.” So your 


phone should become more~ 
like a personalassistant~ 
Super thin thai apartiallydeaf butler. — 
Graphene: it’s one atom ’ 
thick, transparent and Gedy ctiarrectenl 
superstrong. Nokia is —“\ W'stiot jist phories that 
teaming up with the Nobel —™\ = Will'be smartéy, TVs, 
laureates that discovered “ *  Washihg machifies‘and 
this miracle material to - \ @ ) Seven fridges are shipping 
develop a truly different ——\"* = ; ‘with computeh processors: 
future generation of ‘According to tech industry, 
-\( : analysts Gartner, this js alt 
leading t6 the creation of 
4f ‘internet of things': So 
Your fridge could send you a 
text message when you fun 


outof milk: Looking further 
into the future, most of the 
devicesin yourhome are 
likely to be linked in. some: 
way to your smartphone. 


Daniel Bennett is reviews 
editor of Focus magazine 


brought to you by Canton, Germany's leading speaker brand 
music streaming with superior stereo sound (24bit HD Audio) 


Sound quality is excellent. 
Oozing clarity, it brings out 
for iPhone, iPod and Computer (PC/Mac) details you'd probably forgotten 
existed in your MP3 collection 


simple to connect with no software installation 


wireless range of up to 20 metres 


your_Duo your_Stick 
Stylish high gloss loudspeakers USB adapter (PC/Mac) iPhone/iPod Docking 
with infrared remote Plug & Play Station with charger, remote 


operation possible 


CANTON Visit www.ukcanton.com to find your nearest dealer. 


‘German loudspeaker tradition 


Il of our systems 
Hand-Built ; 
in our London H 2) 
By our expert afi 
pchnicians with over 
' years experience 


» Inicudes; + 2x Nvidia GTX580 in SLI mode 
System shown here + 2nd generation Intel® Core™ + Water Cooling 
is the XDNA Mk | i7-3930K CPU - Extreme Overclock 
Valued at £2499.99 inc.vat X79 Chipset Motherboard Optimisation to BIOS 


+ 16GB DDR3 1600Hz Memory 
- 120GB Solid State Boot Drive 
- BluRay Combo Drive 


To the extreme power PC builds 
to the perfect home & office 
PC's, media hubs, there’s 


_ a nothing we cannot do! 
Visibly : 
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www. yoyotech.co.uk/systems 
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Processor Rating 


Starting from 


F Series 


Multiple award winning 

Inicudes; 

+ 2nd generation Intel® Core™ 
iS-2500K Processor 

- Z68 Chipset Motherboard 


Beauty by design 

F series designed to 
compliement any home 
or office enviroment with 


its small form factor. 


- 4GB DDR3 1600Hz Memory 
- 60GB Solid State Boot Drive 
+ Slot load DVD Rewriter 

- nVidia Geforce GTX560 1Gb 
» Upgrade options available 


for Home & Office, 


Finepower Series 


Fanatistic for Home & Office, High Performance Gaming, multimedia, 


Inicudes; 

+ 2nd generation Intel® Core™ 
i7-2700K Processor 

+ Z68 Chipset Motherboard 

- 4GB DDR3 1600Hz Memory 

+ 60GB Solid State Boot Drive 

+ 500GB Hard Disk Storage Drive 

+ 22x Speed DVD Rewriter 

+ Nvidia GT 210 512Mb Graphics Card 


Fi7epower is the 
embodiment of gaming 
prowess. This series is 
all about upmost power 
for an affordable price. 


OVERCLOCKED: 
FROM* 


Warbird Series 


Excellant for Home & Office, Gaming. 


rting from 


Inicudes; 

+ 2nd generation Intel® Core™ 
i5-2500K Processor 

- Z68 Chipset Motherboard 

- 4GB DDR3 1600Hz Memory 

- 60GB Solid State Boot Drive 

- 22x Speed DVD Rewriter 

» AMD 6450 512Mb Graphics Card 

- Upgrade options available 


Based on the Intel i5 
series of CPU's. 
Warbird has what it 


takes to take on 
anything you throw at it. 
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ON THIN ICE | Adopt our Snow Pack today to help save these 
beautiful animals from an uncertain future. 


As our planet gets warmer, its sea ice is shrinking they struggle to feed, roam or raise their young in their 
and its mountain snows are melting away. rapidly changing polar habitats. 
This threatens the survival of three of our most Protect their homes. Help secure their future. 
beautiful and best-loved animals — the snow Byadorsi s Pack of th nal ioday gouiliba 
ae é sy adopting our Snow Pack of three anim: ty, you 
Le Ae eng n ane eRe ee making a very special commitment to their survival. You'll 
‘Today, snow leopard numbers are in crisis throughout their be helping us protect the remote, snowy regions they live in. 
range — with as few as 300 left in the mountains of Nepal. And in doing so, you'll be helping keep the snow leopard, 
Adélie penguins and polar bears are also under threat, as Adélie penguin and polar bear safe for generations to come. 


Watiee Adopt the Snow Pack today 
£10qa _by filling out the form below, 
month visiting ww's Sonny 
te or calling 0845 200 2394 


Yes, I'd like to adopt the Snow Pack today tmttimievsrnoarenitn suicyinpevinensii, DBE 
Service User Number [9)[9)(4)(4)(7)[3) 
1. Name and full postal address of your Bank or Building Society Branch 


an exciting regular updates on 
welcome pack all three ani 


Please indicate how much you would like to give each month 
Twould like to give (_)£10 (_)é12 (J £15 (_)£20 


My choice £(_ ‘each month (min. £10) een nak or Baiting Society 

Purchaser details = —— - 

Tile ta Sumame SE ee 

Ares: paket , 
= ——— _ Pantene: é 

Talo Date of beth 3. Branch sort code (_}C_)-( -O10 

Gift recipient details (if applicable) 4: Bank or Building Society account number (_)_ (J 00000 


CO Tick this box if your adoption is a gift, then complete the details of the recipient below 5: WWF-UK Reference Number (Office use only) 


Title Ina Surname: 
6. Instructions to your Bank or Building Society 

Address: Please pay WWF- UK Direct Debits fram the account detailed on the instruction subject to the safeguards: 

Fonsode {Ssured by the Dre Debt garantie Tundrstand that hs istration ny rea th WWF UR an 30, 

Sa pane etal oy ang Srey Rak on ing rt yo 

Tene Date obit Dart Debt istroton for ome types of 

Would you ke uso send the adoption pack directly tothe recipient? Ces Oxo ER +) 

‘Your money will support our work to help save the snow leopard, the polar bear and the Adélie penguin, | WWF-UK would really like to keep in touch but please tick this box. 

aswell aother ital conservation projects and environmental work around the work. ifyou'd rather we didn't) 

Please return in an envelope to: Snow Pack Adoption, WWF-UK, FREEPOST KE47 14, Panda House, Godalming, Surrey, GU7 1BR 

WWE-UK, charity registered in England number 1081247 and in Scotland number SCogo59x and a company limited by guarantee, registered in England number 4016725. 

Panda symbol © 1986. WWF World Wide Fund for Nature (formerly World Wildlife Fund) @ WWF registered trademark. VAT number 733 761821. ATHow018 aioe lth confidence 


"From mid February 2012, the calendar wil be replaced with a WWE bag, 


Global warming evokes images 
of scorched crops and rising sea 
levels. But, says Professor Bill 
McGuire, it can also alter the 
behaviour of planet Earth itself 


often overlooked reaction is: 

the commonest substances on the 
planet ~ water, Over the past couple of 
million years, the global distribution 
of water has undergone huge changes 
‘as our world has switched from 
icehouse to hothouse on around 50 
occasions. Stupendous volumes of the 
stuff have been repeatedly locked up 
in giant ice sheets at high latitudes 
when the planet has cooled and 
decanted back into the ocean basins 
when temperatures have risen again. 
Water is heavy, and there’s lots of it. » 
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North America’s west coast 
Arapid rise in the sea level 


may promote earthquakes 
on the landward part of the 


Geological hotspots 


Rising temperatures could prompt a reaction Rachosstad the Grragtto Seattle 
from the Earth around the globe and Vancouver. 


A shifting threat 


As the sea level rises due to climate change, the 
most likely location of earthquakes shifts 


© When one tectonic 
plate moves against the 
other under the ocean, 
water is displaced 
causing a tsunami. 


© Rising sea levels increase the load on the ocean floor and 
therefore reduce the ease with which the submarine segments of the 
tectonic plates can move across each other, making ruptures (and 
therefore tsunamis) less likely. 


© With ahigher sea 

level, the part of the 

subduction fault under 

the ocean now has 

much more weight we t Wetter tropical 
bearing down on it é storms and cyclones 


than the part which 
isn’t. This reduces the 
friction between the 


would lead to more 
intense rainfall on 
the volcanoes of 


tectonic plates in the Central America and 
part of the fault the Caribbean. This 
beneath land, may destabilise 


increasing the slopes, leading 
earthquake threat to © Away from the Cascadia subduction zone, a different process will be to destructive 


coastal cities. at play. As sea levels rise, the Earth's crust bends in such a way that mudflows and even 
‘unclamps’ faults that run parallel with the coast, such as California's more eruptions. 
San Andreas Fault. The reduction in friction makes ‘quakes more likely. 


CORBIS, GETTY, ILLUSTRATIONS BY INFOMEN 
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» So much, in fact, that the total 
weight of the world’s surface water 
adds up to an unimaginable number 
of tonnes ~ something like 1.35 
followed by 16 zeros. Every time our 
planet has flipped from the frigid cold 
of an ice age to warmer conditions 
and back, about four per cent of this 
mass has shifted between the icy 
poles and the oceans - easily enough 
to stimulate a vigorous response from 
the solid Earth. 

With the great ice sheets at the top 
and bottom of the world currently 
melting and breaking up fast, and sea 
levels climbing remorselessly, the big 
worry that hasn't hit the headlines is 


that human-induced climate change 
is encouraging the slumbering 

giant beneath our feet to stir. Asa 
consequence we could be bequeathing 
to our children and their children 

not only a far hotter world, but also a 
more geologically unstable one. 


Such is the level of concern that, for 
the first time, the Intergovernmental 
Panel on Climate Change (IPCC) 
addressed the issue of climate change 
driving a geological reaction in its 
2011 report on extreme events. One 
real anxiety is that, provided a fault 
is critically poised to rupture, ora 


volcano ready to blow, or an unstable 
mass of rock ready to slide, it seems 
that just a small nudge may push it 
over the edge. 

Despite global average temperatures 
having only climbed by about 0.8°C 
since 1900, we are already getting the 
first inklings that warming has started 
to provide this nudge. 

Hardly surprisingly, these early 
signs are being detected at high 
latitudes, most notably in Alaska. This 
US state is proving to be something 
of a canary in the cage due to the 
coincidence of melting ice and 
plenty of active faults. It provides 
opportunities for interaction between 


Greenland 
Greenland is rising 
as the ice melts. 
This could trigger 


earthquakes capable 


of provoking 


submarine landslides 


and tsunamis in the North Atlantic 
capable of threatening Iceland, North: 


America, northern Europe ~ and Britain. 


Andes 
Serious melting of 
the glaciers on 
ice-capped 
volcanoes in the 
Andes, western US 
and elsewhere, may 
act to destabilise their flanks, leading 


toan increase in major, and potentially 
lethal, landslides and mudflows. 


the two as the local climate continues 
to warm up considerably faster than, 
the Earth as a whole. 

The enormous weight of ice 
contained in Alaska’s glaciers 
has played a role in suppressing 
earthquake activity, simply by loading 
the faults below and making it more 
difficult for them to move. Recently, 
however, the speed of ice loss has 
been astounding ~ the Bagley Ice 
Field in the south of the state, for 
example, has lost up to 1km (0.6 miles) 
in thickness since the early 20th 
century. As the ice has wasted away, 
so the reduced load has freed up the 
faults below, allowing them to move 
more easily and leading to a rise in the 
number of small earthquakes. 

Looking back, exactly the same 
response followed the retreat of the 
great ice sheets that covered much 
of northern Europe, North America 
and northern Asia little more than 
10,000 years ago. Their disappearance 
promoted huge, magnitude 8 


European Alps 
Rising temperatures 
are thawing the 
permafrost that 
helps hold Alpine 
rock faces together. 
This will lead toa 
rise in the number of giant landslides, 
particularly during or following 
‘summer heat waves. 


a 


earthquakes rocking Scandinavia, 
and others shaking Canada, as the 
liberated crust beneath bounced back 
like a coiled spring. Thousands of 
years later, the patterns of seismic 
activity in northern Europe and North 
America may still be legacies of this 
so-called post-glacial rebound. 


Widespread earthquakes 

So, as human activities continue 

to drive up temperatures, it would 
not be at all surprising to see a hike 
in earthquake activity beyond the 
Alaskan state borders. At the Earth's 
polar regions, in particular, melting 
of the enormous thicknesses of Arctic 
and Antarctic ice is already beginning 
to release the crust beneath, with 
Greenland now bouncing back up at 


arate of a couple of centimetres a year. 


Himalayas 
Hundreds of lakes 
are expanding, fed 
by meltwater from 
shrinking glaciers, 
Earthquakes triggered 


byice unloading could 
send the water cascading down on to the 
communities in the valleys below. 


At least one study suggests that this 
giant landmass is only seismically 
quiet due to the weight of overlying 
ice. This peace and quiet may be 
broken within decades as ice sheet 
break-up accelerates and the load on 
any faults lurking beneath is eased. 
Elsewhere in the world, increased 
earthquake activity could make itself 
known anywhere that thick masses 
of ice straddle active faults, including 
the Andes, the Southern Alps in New 
Zealand and the Himalayas. 

Regions far distant from any ice 
fields may also be at risk if we see 
really serious rates of sea-level rise 
in the coming century and beyond. 
However, there may be some good 
news. As the ocean basins fill, the 
added load of the extra water will 
stabilise subduction zone faults » 


Avalanches like this 
are happening more 
frequently in Alaska 
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Tiny changes, » 
big effects 4 


Seemingly minor climatic events » beneath the oceans. At these faults 


‘ r one tectonic plate plunges beneath 
can stir up geological mayhem as, e another and shifts can generate 


catastrophic tsunamis. The bad news 
is that the same effect looks likely 

to encourage earthquakes on the 
faults closer to coastal cities, with 
potentially deva 


Eruptions at Alaska's Pavlof volcano tend". 
to occur from September to Decembet. ( ® 4/0.) 
The underlying cause seems to bea less’ 
than 20cm seasonal rise in the level.of 1 ; q P 
the northern Pacific Ocean during autuathy A ehifting threat\on page 62). 

and winter, caused by changing wind, Itshould come asnostinck to 
patterns pushing éxttd water'into thatiadl ens hear that climate change is already 
area. The extra weight ofthe added sea bringing about an increase in 


water adjacent to this coastal volcano ig : landslide activity, as the ice and 
just sufficient to bend the rust beneath <5 permafrost that hold many of the 
and this squeezes magma up and out like?) ( world’s mountain faces together 
toothpaste from a tube. UF) thaws. Once again, Alaska is at the 


heart of the action, with huge rock 
and ice avalanches occurring far more 
frequently on some of the state’s most 
notable peaks. 


Even relatively small changes in 
atmospheric pressure have been known 
to cause landslides, The atmosphere 
demonstrates daily variations in pressure, . 
or ‘tides’ driven by the heating effect F British tsunamis 

of the Sun. In the Saf Juan Mountains “ i Around margins of the North Atlantic, 
of Colorado there's a 170 million cubie i, 4 2 the future landslide threat may 

metre, slow-moving flow of debris called 4 actually come from below sea level 
the Slumgullion landstide. Times of 
slippage correlate with daily atmospheric 
tidal lows reduced pressure apparently 
promoting easier movement. 


Earthquakes are caused by suddew 
movements along faults in thé Earth's 
crust, but faults can move quietly, 
generating ‘silent’ or ‘slow’ earthquakes. 
In eastern Taiwan, the occurrence of sucht 
slow quakes has been linked to typhoons?" < 
The sharp fall in air pressure as the corey 
of a storm reaches their vicinity allows 
faults beneath to unclamp and move’ “; 
more easily. As stow earthquakes may bé 
capable of triggering biggerones, this ig 
an important relationships 


The idea that there could bea link 
between snowfall and earthquakes 
sounds far-fetched. Nevertheless, 


the timing of quite large more than 
magnitude 7~ quakes inthe inland 
mountains of Japan has been associated 
with snow, A study of past records shows 
that earthquakes here tend to occur in the 
spring; the idea being that melting ofthe 
thick cover of winter snow reduces the 
pressure on shallow faults by just enough 
to promote their rupture! 


The steaming 
aftermath of Iceland's 
Grimsvétn Volcanic 

eruption in 2011 


rather than above, Earthquakes 
spawned asa result of Greenland’s 
resurgence might trigger submarine 
landslides around the edge of 

the North Atlantic that are capable of 
sending tsunamis barrelling 

into the coasts of Iceland, eastern 
North America, northern Europe 

and Britain. 

This wouldn't be without precedent. 
Around 7,000 years ago, seismic 
shaking linked to the post-glacial 
uplift of Scandinavia sent a colossal 
pile of sediment careering down the 
continental slope off Norway’s west 
coast. The resulting tsunami was 25m 
(roughly 80ft) high when it struck the 
Shetland Islands and still up to 6m 
(roughly 20ft) high when it flooded 
the North Sea coasts of Scotland and 
northern England. 

So, more earthquakes and more 
landslides, but what about volcanoes? 
Will a warmer Earth be a more fiery 
one too? Quite possibly. In Iceland, the 


The 
tsunami 
was25m 
(@Ofb high 
whenit 
struck the 
Shetland 
Islands 


“ 


Vatnajékull ice cap in the south east 
is wasting away and the crust beneath 
popping up as a result. The shrinking 
glacier covers the Eyjafjallajokull and 
Grimsvétn volcanoes, whose recent 
eruptions caused severe disruption 

to air traffic. 

Recent modelling studies forecast 
that as the shrinkage continues to 
diminish the load on the hot rocks 
beneath, more of them will melt and 
enough magma will ultimately be 
created to feed three more moderate 
eruptions every century. That’s three 
more than Iceland's population, and 
the aviation industry, need. 

Volcanoes in Alaska, Russia’s 
Kamchatka Peninsula, western North 
America, the Andes and New Zealand 
also have diminishing ice cover. Here, 
the removal of buttressing ice may 
be all that is needed to encourage 
collapse of the flanks, producing giant 
landslides. What's more, infiltrating 
meltwater may come into contact with 
hot magma lurking within - always 
an explosive mixture. 

Volcanoes at lower altitudes and in 
warmer climes are also not immune to 
the effects of human-driven climate 
change. More than half of our world’s 
1,500 or so active volcanoes either 
form islands or are located on the 
coast. As such, they are susceptible 
to any changes in the stress 
accompanying bending of the ocean 
margins as meltwater continues 
to push up sea levels. As Alaska’s 
Pavlof volcano ably demonstrates 
(see ‘Tiny changes, big effects’, on 
opposite page), it doesn’t take much, 


in such circumstances, to light the 
blue touch paper. 

While it has to be said that the 
picture being painted is pretty 
dismal overall, there does seem 
to be a bit of straw to be clutched at. 
Maybe, if climate change triggers a 
few big explosive eruptions over a 
short period of time, the resulting 
sulphur gases pumped into the 
atmosphere would cool the planet, 
these gases being efficient at 
absorbing incoming solar radiation 
or reflecting it back into space. Sadly, 
as the gases are only likely to hang 
around in the atmosphere for a few 
years, any respite they provide would 
be brief. By that stage, any volcanic 
response ~ short of a cataclysmic 
super-eruption ~ would be far too 
little, far too late. # 


Bill McGuire is Professor of Geophysical 
and Climate Hazards at University 
College London 


FIND OUT MORE 


IPCC report which looks at 
the impact of global warming 
‘on climate change 


Waking The Giant: 
how a changing 
climate triggers 
earthquakes, 


tsunamis and 
volcanoes by Bill 

McGuire (Oxford University 
Press) goes on sale on 23 
February 2012 
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Professor Richard Davidson says we have the power to 
physically alter our brains by transforming the way we think. 
He tells Andy Ridgway how to perform brain surgery 


Your new book revolves around the —_are to the environment you find yourself 
idea that each of us has our own set in. Your emotional responses when 

of emotional ‘styles’. What do you you're with your boss, for example, 
mean by that? should be different to when you're 


There are six emotional styles. You can _with your spouse. Finally, attention 
think of them as a constellation or set of style is the sixth and is your 
factors that result in the overall way each _ capacity to focus your attention. 
of us responds to emotional challenges. 

How has neuroscience led you to 


Can you explain these six styles? define these styles? 
They derive directly from 30 years of Each style comes from a specific 
neuroscience research. The first is body of research that has identified 7 
resilience style. This deals with the brain circuits that underlie it. With ‘ 
rapidity with which you recover froma _the resilience style, we know that 
negative event. Some people respond —_links between the prefrontal cortex 
quickly, while others show a persistence _ [implicated in decision making and 
of negative emotions for long periods. © moderating social behaviour] and 

The second is outlook style. It's the amygdala, which is an important 
the flipside of resistance and is your area for the generation of emotion, are 
capacity to retain a positive emotion critically important for regulating the 


following a positive event. f you have a _ responses to adversity. So a person 

wonderful conversation with your spouse _ who displays resilience has stronger 

in the morning, for example, are you ina connections between the prefrontal 

positive mood for the rest of the day, or cortex and the amygdala. They can 

does that positive glow wear off quickly? moderate the responses in their 
Third is social intuition style and refers amygdala better. 

to your skill at detecting the social cues 


of others. Some people can detect What do you mean by stronger 

subtle changes in facial expressions, connections? 
| body posture or tone of voice. Others We can't say there are more nerve cells, 
| are clueless. ‘or neurons, connecting these areas. But 
| Next is self-awareness style, which —_there may be more links between the 


focuses on your capacity to know what's neurons within these connections, more 
going on inside your body. Some people _ myelination [coating around the neurons} 


are really good at detecting their own in the links and their axons - the 
emotions by noticing things like their elongated part of the nerve cell may 
heart beat and muscle tension, while be larger in diameter. From the available 


others aren't so tuned into their bodies. evidence, we don’t know which of these 
The sensitivity-to-context style is the mechanisms operates. There could be 
fifth and refers to how responsive you —_—more than one. 


JEFE MILLER, ILLUSTRATION BY ANDY POTTS 
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What factors determine someone's 
emotional style? 

We come into the world with some 
genetic propensity to respond to 
challenges in certain ways. But we also 
know that environmental circumstances 
play an important role. 


Can you change your style? 
Yes, there are all kinds of ways of 
changing it. They range from taking 
medication that we know alters 
neurochemistry, to engaging in certain 
kinds of mental exercises or behavioural 
strategies that transform the mind. 
Through these we can change the brain. 


So if you do the mental exercises, you 
can physically change your brain? 
Yes, there's clear evidence. Physical 
changes have been detected in subjects 
after they have undertaken as little as. 
two months’ training. 


Say you find social situations, such as 
parties, difficult. Can training change 
the way you react? 
The responses — such as an increase in 
heart rate and sweating — are produced 
because, for whatever reason, the 
exposure to unfamiliar people in this 
context is seen as threatening. 

Resilience is an issue here. The initial 
discomfort can't be turned off easily but 
‘one of the things you can do is to be 
non-judgemental. So rather than seeing 
unfamiliar people as threats, they're 
simply unfamiliar people. But that's 
something that requires practice - you 
can't just read something and expect to 
embody it. It's a kind of learning: learning 
to perceive your environment in a non- 
judgemental way. 

You can also change your 
relationship with what's going on 
inside your body, so you 
become much more 


aware of the changes in muscle tension 
and heart rate, but without reacting to 
them, Rather than interpreting the 
changes as a sign of anxiety or panic, 
you simply notice them, Again this 
means being non-judgemental. Learning 
to pay attention non-judgementally is 
referred to as mindfulness training, 


By being non-judgemental, what part 
of your brain are you influencing? 
When you interpret something as a 
threat, it's often self-focused. You think, 
“This is something that's threatening to 
me.’ But if you reframe these things 
more objectively — this is an unfamiliar 
person or this is a heart that's beating 
faster - you begin to de-identify with it. 
There's a network in the brain 
associated with self-focused processing, 
the medial prefrontal cortex. When we 
stil perceive these things but don't see 
them in such a self-focused way, it's 
expressed in the brain as a decreased 
connection between the medial 
prefrontal cortex and other regions. 


What if you have difficulty 
concentrating on tasks? 

That's one that really has been 
addressed by mindfulness meditation 
exercises. They involve, for example, 
focusing on your breathing - on the 
sensation in your abdomen as you 
breathe or the tip of your nostrils as 
air goes in and out. That's an effective 
method for training attention. There's 
now abundant research indicating 
that there are behavioural and neural 
changes that can be brought about 
through that kind of meditative training. 


Is there an ‘optimal setting’ for each 
emotional style? 

The optimal place in each style varies 

for each person. One formula doesn't 

fit all because people exist in different 

environments, ® 
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DNA sequencing is enabling biologists to test the genetic health 
of species such as the short-haired bumblebee. Henry Nicholls 
asks if the genomic revolution can help conservation practice 
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he hedgerows of Britain are 
just a little quieter than 
they should be. The gentle 
hum of the short-haired bumblebee 
Bombus subterraneous has not been 
heard within these shores since 1988. 
But come spring, conservationists will 
release more than 50 queens back into 
the Kent countryside. 
These buzzing pioneers were 
due to come all the way back from 
a population established in New 
Zealand by 19th-century settlers. At 
least that was the plan, until genetic 
tests revealed the Kiwi bees may be 
descended from just two individuals — 
a population bottleneck that will have 
reduced the variation in the gene pool 


and would potentially make the bee 
less able to adapt to environmental 
change. Worried about the bees’ 
genetic health, the conservationists 
are now looking to Sweden as an 
alternative source of queens. 

This is a classic example of 
‘conservation genetics’, the use of 
DNA and ultimately entire genomes 
to improve conservation practice. 
“Genomics gives us more information 
and allows us to make difficult 
decisions from a more informed 
perspective,” says Professor Fred 
Allendorf, a conservation geneticist at 
the University of Montana. 

For more than two decades, 
biologists have been using DNA’s 


barcode-like qualities to help identify 
organisms, revealing the genetic 
health and fitness of a population or 
species. Genetics can be used to infer 
historical events like the bottleneck 
experienced by New Zealand's 
short-haired bee population. 

In recent years, advances in 
sequencing know-how have opened 
the floodgates to a deluge of data 
flowing into genetic databases, In 
theory, these vast online resources 
could bea powerful tool for 
conservation practitioners, helping 
them to weigh up the pros and cons of 
adopting a particular intervention. 

Professor Robert Wayne, an 
evolutionary biologist at the » 


University of California, Los be no genetic variation 
Angeles, was one of the first to explore _ between individuals, suggesting 


what this wealth of DNA data might —_that the San Nicolas Fox was 
mean for conservation. perilously inbred. 
Until recently, researchers such After the dog genome was 


as Wayne could only test the genetic sequenced in 2004, however, 
health of an animal population by ayne was able to use the 
sampling what’s sometimes dismissed _ sequence as a guide to probe 


as ‘junk DNA’ - that is, repetitive the fox DNA for sequences 
sequences of DNA that don't include _ known to be important for 
the genes that encode proteins and —_survival, and found islands 
whose function (if they indeed have _of surprising genetic diversity 
one) remains a mystery. Junk DNA surrounded by a sea of identical 
dominates the genome, and sampling _ sequences. It seems the foxes 
ahandful can providea reasonable _of San Nicolas weren’t in sucha 
reflection of a population's overall tight fix after all, suggesting 
genetic variation, a measure of its that genetic variation at these 
genetic health. islands and other key sites in 

But there have been instances the genome might be the key 


where sampling junk DNA hasledto _to the long-term survival of 
mistaken conclusions, with significant _ endangered populations. 


consequences for conservation, such Wayne, who has had a lifelong 
as in the case of rare foxes on the interest in the conservation of wild 
Channel Islands of California. Inthe _canids (relatives of dogs), gives a 
1980s, Wayne noticed that from a more alarming example of the perils 
genetic perspective, foxes fromthe of making conservation decisions 
island of San Nicolas looked like without enough DNA data. Since the 
perfect clones. There appeared to 1980s, black wolves have been sighted 
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Genome 10K, a bold initiative to PNA (including habitat loss, hunting and 
sequence the genomes of 10,000 a poisoning), conservationists rounded 
vertebrate species, thereby creating a 9PUUCTCES yp the last few wild individuals 


canbeused 
to pinpoint 
individuals 
witha 
valuable set 


‘genomic z00’. 

“I think it's going to be like a pebble 
ina pool, a large expansive effect,” 
says Dr Oliver Ryder of the San Diego 
Zoo in California, one of the directors 
of Genome 10K. Launched in 2010, 


~ just over a dozen ~ and brought 
them into captivity. Unfortunately, 
several condors turned out to have 

a genetic mutation that caused 
chondrodystrophy, a lethal condition 
in which the big bird's bones fail to 


amid the otherwise grey population of 
Italian wolves. There’s good evidence 
the gene responsible for black fur 
came from dogs, entering the wolf 
population after a dog-wolf liaison. 
“There is a whole group in Italy, 
including scientists, who want all 
black wolves killed because they are 
not pure,” says Wayne. 

But his analysis of the genomes of 
black-coloured wolves reveals no trace 
of recent dog ancestry, which means 
the hybrids from the dog-wolf pairing 
probably occurred hundreds or even 
thousands of years ago. So the black 
wolves are essentially Italian wolves 
and, Wayne says, culling them would 
be an “essentially racist” act. 


Sequencing saves species 
Dozens of other species are now 
benefiting from having their genomes 
sequenced. Many of these species 
have close relatives threatened with 
extinction. And as the cost of DNA 
sequencing continues to tumble, 
many more genomes will soon be 
available for scientists to study. 
One project that could have a 
huge impact on conservation is 


one of the project's key goals is to 
sequence as many threatened species 
as possible; over a quarter of the 
vertebrates currently identified by 
Genome 10K are on the International 
Union for Conservation of Nature 
(IUCN) Red List of Threatened Species. 

Not only will all these genomes 
improve the accuracy of conclusions 
that can be reached in the name 
of conservation, they also open up 
exciting new avenues that would have 
been unthinkable a decade ago. It’s 
still early days, but plenty of projects 
are already attempting to go beyond 
junk DNA and identify regions of 
the genome associated with specific 
features, such as identifying harmful 
genetic mutations. 

Conservation geneticists like Ryder 
hope genome sequencing could help 
save the Californian Condor, for 
instance. In 1987, with the species 
suffering from several threats 


Genetic tests could 
identify a lethal mutation 
in Californian condors 


of ge 


nes 


develop properly. 

Although the captive breeding 
and reintroduction effort has been 
successful, with more than 100 
condors now returned to the wild, 
many carry the lethal mutation. Using 
the chicken genome (sequenced in 
2004) as a guide, Ryder's team is 
aiming to pinpoint the mutation in 
the condor genome. This would then 
allowa simple genetic test to identify 
those birds carrying the mutation, 
thereby helping to manage the captive 
population more effectively. 

Genome sequences can also be 
used to pinpoint individuals with a 
particularly valuable set of genes. In 
1996, conservationists in Tasmania 
noticed a contagious cancer spreading 
through the island's iconic Tasmanian 
devils. Since then, ‘devil facial tumour 
disease’ has wiped out 90 per cent of 
the population in some places, and it’s 
feared it could result in the total ® 


» extinction of the species within 
just five years. 

One devil, called Cedric, seemed 
to have something the others didn’t: 
immunity to the disease. Geneticists 
went all-out to sequence Cedric’s 
genome in the hope it might reveal 
his secret. If they could work out 
what was so special about his genetic 
make-up, they could look for similar 
sets of genes in the remaining 
wild population and collect these 
resilient individuals to form part of a 
captive-bred population kept on the 
Australian mainland. 

“We were hoping that our data 
would be considered useful for 
making the breeding decisions in 
this insurance population,” explains 
Professor Stephan Schuster of 
Pennsylvania State University in the 
US, who helped sequence Cedric’s 
genome in 2009, Although Cedric 
sadly succumbed to the cancer in 
2010, his genome lives on as a string 
of letters in DNA databases, which 
could yet prove useful in preventing 
his species going extinct. 

If conservation geneticists can 
get to grips with which bits of 

a genome are adapted to which 
environments, they might even be 
able to anticipate how a species will 


fare when confronted with threats 
such as climate change - and take 
appropriate action to help. For 
example, Fred Allendorf imagines a 
forest in which the trees don’t have 
the genetic variation required to deal 
with warmer, drier conditions. “If we 
could move in pollen or genes from 
populations of that same species 
that have already been facing that 
[tougher] environment, then we can 
assist them in adaptation.” 


A species’ own genome isn't the only 

DNA sequence that could be valuable 

for conservation. Animals can host 

a characteristic set of microbes, 

s can identify which 

ones are present by sampling these 

microorganisms and sequencing 

their DNA. A coral reef in good 

health will have a signature-like 

suite of microbes, for example, and 

a shift in this balance can indicate 

that something is wrong. Sampling 

microbes could therefore provide 

a quick feel for the health of an 

ecosystem, and understanding the 

mechanisms underlying their collapse 

could prevent it happening. 
Sampling microbes could also 

help assess the fitness of particular 


so scientist 


Researcher 


individuals. Researchers have 
recently identified the suite of 

gut microbes contained ina giant 
panda’s faeces - organisms that may 
be crucial for the digestion of the 
cellulose in bamboo. Wild and captive 
pandas have a very different balance 
of these microbes, perhaps suggesting 


that, compared with their wild 
counterparts, captive pandas aren't as 
efficient at handling all that cellulose. 
Microbes might also help account 
for the mysterious collapse of honey 
bee colonies across the US. By 
sampling microbes associated with 
bees, pollen and honey, it’s looking 
increasingly likely that viruses 
are responsible for the demise of 
American bees, hitching a lift into 
healthy colonies aboard grains of 
pollen. It’s possible the honey bee 
genome, published in 2006, could be 
used to help identify queens resistant 
to viral infections. 


Habitat remains vital 

In principle, conservationists hoping 
to bring the short-haired bumblebee 
back to Britain in spring could also 
use the honey bee genome to further 
their work. But for such small projects, 
where funding is tight, cutting-edge 
genomic research is still relatively 
expensive and unlikely to be the top 
priority. For now, it is more important 
to ensure that suitable habitat is 
available for the bees to spread 
northwards across Kent, maybe even 


one day finding their way back to 
every part of their historic range. 

There are, however, clear 
limitations on the usefulness of 
genome sequences, One concern 
is that genomics may be giving the 
people who make conservation policy 
decisions too much information. 
Take Robert Wayne's work on wolves, 
for instance, which indicates that 
the critically endangered red wolf 
may actually be little more than a 
recent descendant of a hybrid of grey 
wolves and coyotes. Although the 
finding raises serious doubts about 
the value of investing millions in red 
wolf conservation, Wayne says the 
US Fish and Wildlife Service aren't 
listening. “They really don’t want 
more headaches, I don’t think.” 

Fred Allendorf has had a similar 
experience with conservation 
managers while working with trout 
in the American Northwest. “Using 
new molecular markers we can 
now detect hybridisation where we 
couldn't before, and many of the 
[conservation] managers wish we 
couldn't detect hybridisation because 
it makes life a lot more complicated.” 

Even if traditional conservationists 
were more prepared to act on the 
insights from the genome, Allendorf 
explains that there's a rather more 
profound reason why DNA data 
will only ever be a part of the wider 
conservation picture, and that's the 
continued destruction of essential 
habitats. “No increased amount of 
genetic understanding is going to 
solve that problem.” 


Dr Henry Nicholls is a science 


journalist and author of 
The Way Of The Panda 
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How does 
granite form? 


Granite is made of magma that solidifies 
more readily than the magma around it 
This occurs because in most mixtures 
of molten minerals, there's a specific 
proportion that has a higher melting 
point than the others. This is called a 
eutectic mixture. 

In the same way that fractional 
distillation changes the ratio of different 
mixed liquids, fractional crystallisation 
separates the lower melting point 
compounds and drives the magma 
towards its eutectic composition. 

When the magma cools below its 
specific melting point, it solidifies into a 
huge lump, called a pluton. This works its 
way up to the surface through geological 
weak points and can be exposed on the 
surface when the softer, sedimentary rock 
above it wears away. LV 


How do we 
learn to walk? 


Much of our ability to walk upright 
appears to be hard-wired: simply 
holding infants upright and moving 
them across the floor is enough to 
make them take ‘baby steps’ 

New research shows that we 
inherited some of the necessary 
brain circuitry from other mammals, 
such as rats. What makes us 
different is that by the time we 
become toddlers, we're using this 
circuitry in much more sophisticated 
ways, allowing us to both walk 


upright and grasp things at Pi 
eel 


the same time. RM 


Your questions answered 


How dobats hear 
ultrasonically? 


They emit rapid high-pitched clicks and 
measure how long the echoes take to come 
back. This means they can perceive distances 
and build a picture of the world around them. 

Some species cruise around clicking quite slowly 
so as not to waste energy but speed up their clicking 
when homing in on prey or approaching a hazard. How 
they sort out the echoes depends on the species. Some use the 
Doppler shift to work out their speed relative to moving prey. Others 
emit sounds with a downward-swooping pitch, so the returning echo is 
lower in pitch the further away the object is. 

Many bats can close their ears against the loud blast of their own 
click and then open them to receive the faint echo. Recent research has 
discovered that horseshoe bats can even change the shape of their ears. 
They do this in a tenth of a second, quicker than a human eye blink, to suit 
their echolocation to different sensing tasks. SB 


The experts 


Send us your questions 
questions@sciencefocus.com 


364 million 


The average number of people passing through 
Tokyo's Shinjuku railway station each day 


Focus magazine Q&A 
Tower House, Fairfax Street, 
Bristol, BS1 3BN 


‘SUSAN BLACKMORE 
Susan is a visiting 
psychology professor 
at the University 


“What is the twin paradox’? 


According to Einstein's theory of Special Rélativity, time isn't the same for books Include The 
evéryone. For example, if we observe a clock moving at a constant speed Meme Machine 
relative tg us, if appears to mark time slower than a clock remaining with us. 
The time djfferefice is only significant when you approath the speet! of light. 
Imagine a pair of twins, one of whom is an astronautthat travels to a 
distant star. The stay-at-home twin will see his brother age more slowly 
than him. You'd expeet the space-faring twin to see te same happen to his 
Earth-bound counterpart since they're moving at the same speéd relative 
to one gnother. But if the twirlS are re-united, Einstein said that the space- 
faring twin will hgve aged less than the one on Earth, which is odd giver that 
they've both performed identical journeys relative fo eaeh other. « DR ALASTAIR GUNN 
Einstein's prediction has been confirmed in experiments with atomic Alastair is a radio 
cloéks, so, what resolves this paradox? The answer lies ifthe fact that the satronomer at Jodrell 
twinstdon’t undertake identical journeys. To get bacigto Earth, the travelling poniiniteg! 
twin experiences a force in order to slow déwn and reverse direction. The 
stay-at-home twin doesn’t, making their journeys fundamentally different. 
Not surprisingly, so are the rélative travel times of the twins, thus one of 
them ages more. RM 


ROBERT MATTHEWS 
After studying physics 
at Oxford, Robert 
became a science 
writer. He's a visiting 
reader in science at 
Aston University 
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Can cane 
DhHotons be | weadcast nines, 


Gareth now writes 


destroyed? | snk sscwona 


Saudi Arabia has Service 
more proven oil According to quantum 
reserves than any theory, photons are the / 
[other country: AS: quanta (packets) of energy 
of 2010, almost 20 that carry every type of > 
Pescenec eee electromagnetic radiation — ¢ 
billion barrels, = 
* from radio waves through \ y 
pel pelle to visible light and X-rays to 
oil reserves are alisha wich B, 
Said banat gamma radiation. As such, 
the Kingdom! they can be both created LUIS VILLAZON 
~ for example, by heating Luis has a BSc in 
atoms or accelerating ports aianaen 
MSc in zoology from 
electrons ~ and destroyed, | Oxford. His works 
by striking absorbing include How Cows 
materials like lead. RM Reach the Ground 
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achieved by a non-petrol car? 
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students from Boise State University in Idaho 
hold the record for the fastest vegetable- 
oil-powered car. In November 2011, they 
achieved 248.5km/h (155.331mph) in a 


assembly to reduce the oil's viscosity, helping 
it run through the fuel system. 

But of course the fastest non-petrol car 
the Thrust SSC, the current land speed record 


Chevrolet S-10 pickup running on cottonseed 
and sunflower oil. The 5.9 litre-engined truck 
was fitted with a mechanical injection system, 


holder, which achieved 1,228km/h in October 
1997. It had turbofan engines powered by 
kerosene aviation fuel. GM 


How canI avoid the 3pm slump? 


Surprisingly, the answer may not be to have a chocolate biscuit as a pick- 
me-up. A 2011 study at Cambridge University found that certain neurons in 
the brain, called orexin cells, stimulate wakefulness and energy burning when 
exposed to amino acids. Glucose reduces the activity of orexin cells but 
amino acids prevent the cells from becoming blocked by glucose. 

The 3pm slump happens when the carbohydrates you had for lunch have 
been metabolised into glucose, blocking your orexin cells and making you 
less alert. Carbohydrate also triggers insulin production, which increases the 
concentration of tryptophan in the bloodstream. Tryptophan is another amino 
acid, found in most meat, but this one is part of the seratonin-melatonin 
biochemistry and makes you feel sleepy. So a turkey sandwich for lunch will 
make you drowsy but an omelette will keep you alert. LV 


How do woodpeckers 
avoid brain injury? 


The force endured by a woodpeckers: 
head on each peck is equivalent to: 

a deceleration force 1,000 times that 

of gravity. Humans would suffer brain’ 
damage with blows to the head that are? 
tiny in comparison, and scientists have 
long wondered how the birds can cope 
with these forces. 

Using new technology, including slow- 
motion photography, force sensors and 
CAT scans, researchers have identified 
three mechanisms that protect the 
woodpecker's brain. First, their hyoid 
bone loops around the whole skull and 
acts as a kind of safety belt. Second, 
the upper and lower halves of the beak 
are uneven and the birds also slightly 
turn their heads as they peck, which 
distributes the force. Third, plate-like 
bones with a spongy structure distribute 
the force around the skull, so their 
brains are well protected. SB 
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Can one black hole swallow another? 


STEVEN A COLLINS, BY EMAIL 


Yes, they can. Astronomers have found that _hole in their core and during these galaxy 
supermassive black holes were very common _ collisions the black holes can spiral 

in the early Universe. It's thought that such toward each other and eventually merge. 
huge black holes couldn't have formed by the Astronomers have already found galaxies 
slow accretion of matter and must therefore _ containing two central black holes in a binary 
have involved the merging of smaller black system, but have yet to catch a pair merging. 
holes. This can happen when entire galaxies With the next generation of gravitational 
collide, a surprisingly common occurrence. _ wave detectors it may be possible to observe 
Most galaxies are thought to have a black such events. AG 


Why aresome 
people such 
fussy eaters? 


Fussiness is an adaptive advantage 
ung children because th 

more vulnerable to poisons so it's 

safer to favour known foods. Adults 

are, generally speaking, more open to 
tastes but some have a naturally 

more acute sense of taste, which can 

make them extra fussy; it depend: 

on their past experiences with new 

Autistic spectrum disorders 
can also make people less receptive to 
unfamiliar foods. LV 


RICHARD O'NEILL, GLASGOW 


Shedding leaves is an adaptation for high winds. In winter the 
weather is much windier and large, broad-leaved trees present 
so much surface area that they're at serious risk of blowing 
down. At the same time, light levels are much lower, so the tree 
isn't missing out on much photosynthesising anyway. Evergreen 
trees usually have very narrow leaves to conserve moisture and 
aren't at so much risk from high winds. LV 


Is cold water heavier 
than hot water? 


MARTIN HUGHES, BY EMAIL 


The original San 
Francisco-Oakland 
Bay Bridge opened 
in 1936 and required 
more concrete 

to build than 

the Empire State 


No. Cold water is denser than hot water (for temperatures above 4°C) 
because the individual molecules move more slowly and thus pack 
together more tightly. So a litre of water at 4°C weighs about 4.3 per 
cent more than a litre of water at just below boiling point. But that's 
because to fill a litre bottle with water at 4°C, you need to add more 
molecules of water than you do when the water is at 100°C. A greater 


Why do planets 
orbit in the 


number of molecules weighs more than a lesser number. itd ; 
But if you take a sealed litre bottle of water at 100°C and let it cool cost S7F milion ts same plane? 
to 4°C, without losing or gaining any molecules, you'd expect it to build, equivalent to 
weigh the same. The really surprising thing, however, is that the mass $1.2 billion (£741 PATRICK STEVENS, BY EMAIL 
actually drops, That's because Einstein's famous equation, E = mc’, million) today but 
means that mass and energy are really the same thing. So you can't was left crippled Imagine a pizza chef making a base by 


tossing dough in the air. By spinning it, 
he makes the dough flatten out into a 
disc shape. The spinning cloud of gas 
and dust from which the Solar System 
formed flattened out in much the same 
way. The planets formed from the 
material of this spinning disc and so all 
ended up in approximately the same 
orbital plane. AG 


some of its mass. When the water cools, it loses Prieta earthquake. 
energy and therefore mass, and the surrounding J 
air gains energy/mass by the same amount. £ 
The effect is very small though. For each °C a 
that the litre of water cools, it loses 4.7 x 

) 10"*kg, That's about the weight of two j 
human sperm cells. LV 
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THINGS YOU Can sleep speed healing? 
THOUGHT Yes, but not all kinds of healing. Levels of growth hormone increase 


during sleep. This speeds up the absorption of nutrients and amino 
\ 7Ol J KNEW acids into cells where they aid growth and repair, and stimulates the 
bone marrow where immune system cells are created. Melatonin is also 


produced, which slows the growth of tumours as well as increasing 


Can science antibodies in the saliva and generally boosting the immune system 
Lack of sleep raises stress hormone levels, which exacerbates 
explain howa inflammation and impacts badly on general health. Studies of bone 
healing show no effect of extra sleep, although rest and immobilisation 
és, do help, so sleep might indirectly be beneficial. It's particularly ironic 
bumblebee flie 0 y pricy 


that most hospitals make it impossible to get a good night's sleep even 


though the health benefits are so well known. SB 
It's commonly said that science can’t 


explain how a bumblebee flies. If you 
compare a bumblebee to a plane, then 
its flight does seem impossible due to ~_ 
its wingspan-to-weight ratio, But 

studies using high-speed cameras 

have shown that, unlike a plane's win, 

which forces air down to push the 

wing up, the forward-back sweeping 

of a bumblebee's wings creates ~ 
vortices in the air above their wings. ; 

The eyes of these mini-hurricanes 

have lower pressure than surrounding 


air, helping to keep the bee aloft. ? 
That said, bumblebees are % a A 
inefficient flyers, as shown by a study ’ 
in 2009. The researchers, based at \ 
Oxford University's Department of P 
4 _ 4 


Zoology, trained bumblebees to 
commute from their hive to harvest 
pollen from cut flowers at one end of a 
wind tunnel. They used the wind tunnel 
to blow smoke past the flying bees 
and used high-speed cameras to take 
up to 2,000 images per second 
showing how the smoke flowed over 
the insects’ wings. 

The Oxford scientists concluded 
that bumblebees are the tanker trucks 
of the insect world, using brute force 
rather than aerodynamic efficiency to 
fly. Fuelled by energy-rich nectar, 


bumblebees flap their left and right 
wings independently around 200 times 
per second, a flying style that helps + - 


them hover and move around more 


easily while collecting nectar. Mount Everest —~ 4 
Studying insect fight Is notoriously is growing! oi a all iG ay S i i 
difficult, as insect wings are so The geological Zz S32 


intricate. But these studies clearly processes that have 
show that science can, and has, led to the giant 


explained how q bumblebee flies. in the Himalayas 
becoming the 
world’s highest — - SS) 


mountain at 8,848m 
are still going 
strong and causing 
it to rise by 

6.1cm each year. 


Cheese is made by adding a bacterial culture to milk. 
Swiss cheese has an extra species added, called 
Propionibacter shermani. This metabolises the lactic 
acid excreted by the other bacteria and produces CO, 
gas, which forms bubbles in the cheese. The bubbles in 
Emmental used to be seen as imperfections and were 
removed by pressing while the cheese was soft. 


Nowadays they are part of its brand identity. LV 
Tiny wings, big body ~ how does the 
bumblebee do it? Science knows 


Why do cups get hotter than 
their contents in microwaves? 


Microwave ovens work by using electromagnetic waves to jostle 


the water molecules in food and liquids, thus heating them up. But 
sometimes it's the containers that end up getting most of the microwave 
energy. This can come as a nasty surprise when you find, say, the 
handle on your coffee mug is incredibly hot, while the coffee isn’t. 

According to microwaves expert Professor lan Hunter of the 
University of Leeds, this is due to a concentration of microwave energy 
caused by resonance effects. These are familiar from playground 
swings: if pushed at just the right rate, a swing will go ever higher with 
little effort. If microwaves encounter features of just the right size and 
material, such as ceramic mug handles, the result can be resonance 
effects that concentrate the microwave energy in the handle, rather 
than the contents, RM 


What is the world’s 
smallest combustion 


engine? ; 


The smallest combustion engines 
I know about hail from labs 
specialising in MEMS, or 
microelectrical mechanical 
systems. In 2003, Birmingham 


University unveiled an engine just 
a few milimetres wide. They ~ ’ 

claimed that batteries would give * 

way to lighter fuel-powered e 

Ser o galaxies have 
to see any, 

In 2007, researchers at e 
Ritsumeikan University in Japan ? 
reported & MEMS one wih 1re Cycies 
5mm combustion chamber and 
capacity of just 0.015cc. That is ANDREW RICHARDSON, DURHAM 
70,000 times smaller than my 
1,050e0 motorbive. GM Galaxies are certainly ‘born’ and ‘evolve’, but they don't have a clearly defined 

cycle’ like stars do, for example. In the early Universe, ‘proto-galaxies’ were 
formed from tiny variations in the density of matter in space. As the proto- 
galaxies collapsed, the matter began to spin faster, thus flattening the proto- 
galaxies into thin discs. Within the discs, the density was high enough for stars to 
form and the first spiral galaxies were born. 

Since then, galaxies have evolved mainly due to the gravitational interactions 
between them. The merger of two spiral galaxies, for example, is so forceful 
that the stars in the incoming discs scatter randomly. What is left is a blob-like 
galaxy known as an elliptical. So, spiral galaxies evolve into elliptical galaxies, 
and irregular galaxies are those in the process of becoming one or the other. 


Some galaxies grow; some are swallowed up by their larger neighbours, but most 
regenerate their stellar populations and so never really ‘die’. AG 
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Why do we have 
so many teeth? 


Adult humans have 32 teeth, which 
isn't all that many - the Virginia 
‘opossum has 50 teeth and some 
dolphins have more than 250. The 
problem is that our jaws are too small 
for the teeth we have. A 2011 study at 
the University of Kent has suggested 
that this may be because we aren't 


hunter-gatherers any more. Agriculture 
and cooking have given us much 
softer food to eat and our jawbone 
has evolved to a shorter, wider shape 
more suited to that diet. Until we also 
evolve smaller teeth or fewer of them, 
we'll have to rely on the orthodontist 
to sort out the overcrowding. LV 
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Why aresome 
clouds white and! 
others grey? 


PETE BREWER, IPAD APP 


Clouds containing relatively large 
s of moisture absorb a 
ht that enters them 
making them look dark 
urroundin 


than their 
In top of this is an 
‘omatic induction, 
think things are darker 
eally are if they're put 
against a light background. This 
make 
clouds 


sunny day. RM 


rising Sea ae 
levels {sow 
measured?” 


BRIAN PEACOCK, BY EMAIL 


It's a combination of measurements collected from tide 
gauges and satellite altimetry. Tide gauge data needs to be 
averaged over long periods to even out differences in sea 
level caused by tides and atmospheric pressure. Satellites 
can measure altitude to a precision of 20mm but they need 
to be constantly recalibrated to allow for orbital decay. Each 
system is used to refine the measurements of the other. LV 


Quantum dot TV 


Forget HD and 3D displays ~ the buzzword to 
look out for on future television sets is QD. The 
QD stands for ‘quantum dot’ (QD) and not only 
will a QDTV provide richer colour and consume 
less energy, it could be flexible enough to roll 
up and carry in your pocket. 

‘Quantum dots are tiny manmade particles, 
between 2 and 10 nanometres (nm) across 
{about the size of 50 atoms) that emit bright 
light when excited by an electrical current or 
other light source. The colour of a quantum dot 
is completely dependent on its size. For 
example, a red dot is 10nm across, a green dot 
‘Snm and a blue dot 2nm. Quantum dots have 
already shown potential in a number of 


POLYMER 


different applications, from the manufacture of 
solar panels to the detection of cancer cells. 

Now we are one step closer to seeing 
QDTVs hit the market place. The UK 
technology company Nanoco is hoping to 
make the first television sets containing its 
quantum dots commercially available by the 
end of 2012. 

At first, the technology will be used to 
produce colour-enhancing backlights for 
existing LCD TVs. Here, layers of quantum dots 
are printed onto a translucent film, behind 
which an array of LEDs excite (switch on) the 
quantum dots through photoluminescence. 
However, it's their role in flexible televisions 


that could prove the most exciting application 
of quantum dots. In this case, the dots 
themselves will be turned on using an electrical 
charge. A base of conductive plastic will be 
layered up to construct the screen and 
quantum dots will be sandwiched between a 
transistor and topped off with a protective film. 
Once again the dots will be printed but this 
time in repeating patterns of red, green and 
blue dots to form a pixel array. The colour and 
brightness achieved on the screen by each 
pixel will depend on which dot is stimulated 
and to what extent. This technology is unlikely 
to see the light of day in consumer products 
until 2015. 


CLOSE UP 
OF PIXELS 


DISPLAY 
SCREEN 
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Is under-ripe fruit less 


nutritious than ripe? 


A major change during ripening is that starch is converted into sugar, making most fruit taste 
sweeter when it's ripe even though the acidity may also increase. This happens because 
fruits evolved to be attractive to birds and insects that spread their seeds. Anthocyanin 
pigments and other antioxidants may increase with ripening but vitamin C levels rise in some 
fruits and fall in others. SB 
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° 
Jupiter 


CANIS 
MAJOR 
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EAST SOUTH WEST 


A veritable parade of planets begins with Mercury in the west, just below Jupiter and Venus. 
Mars, rising in the east, is due south at midnight; Saturn follows at 10pm 


MILLIE MCGIVEN, IPAD APP 


It's the mixture of bile and bilirubin, 
Bile is secreted by the gall bladder 
into the small intestine to help fat 
digestion. Bilirubin is a breakdown 
product of the haemoglobin in old 
red blood cells that are dismantled in 
the spleen. Bile is a greenish yellow 
colour and bilirubin is yellow but the 
oxidising action of gut bacteria on 
bilirubin turns it into stercobilin, 
which is brown, LV 


What can I see in March? 


e 
Mars is at opposition — in line with the Sun and at its 
closest to the Earth. The Red Planet lords it up over the 
constellation of Leo all month. 


. 
Mercury sets an hour and 45 minutes after the Sun ~ 
just below Venus and Jupiter. It’s putting on its best 
appearance of the year, and can be seen low in the west 
throughout the first half of March. 


° 
It’s spring! At the Spring Equinox, the 
Earth’s northern hemisphere turns 

to face the Sun in its tilted orbit, so 
warmer days are on the way... 


. 
..and brighter evenings. This morning, 
the clocks go forward by an hour 

(remember: ‘spring forward, fall back’). 
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Is sense of humour 
quantifiable? 


If you define a sense of humour as your 
likelihood of finding something funny, it's 
obviously possible to measure it, at least in a 
statistical sense. But simply finding everything 
funny doesn't mean you have a great sense of 
humour; it means you're an imbecile. 

When we say someone has a great sense 
of humour, we generally mean they find the 
same things funny as we do and that's clearly 
a subjective measure. A 2007 study at the 
University of Granada in Spain found that 
there's no such thing as universal humour. We 
can measure how funny a group of people 
find a particular joke, but we can't place 
jokes in a universally agreed-upon spectrum 
of funniness. So you can't test your sense of 
humour simply by hearing ‘reference’ jokes 
and measuring your response. However, 
the fact that this study appeared in the 
International Journal Of Humour Research 
suggests there are academics willing to try. LV 
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Will computing 
move beyond 
silicon? 


Silicon is an abundant element with valuable 
semiconducting properties. When doped with 
another material, silicon can flip from being an 
insulator to a conductor by simply applying 
a small charge. That switching property has 
ensured silicon’s place at the heart of modern 
electronics. But various non-silicon technologies, 
like DNA computing, are causing a buzz. 
Conventional electronics is based on 1s and 
Os. But in DNA, molecules are represented by 
four letters: A, T, C and G. Within cells, enzymes 
read DNA much as a machine does binary bits. 
But in base 4, or quaternary, encoding each 
bit carries twice the information of binary, with 
potentially powerful processing possibilities. But 
DNA computing is unlikely to replace silicon in 
our PCs any time soon. One of the challenges 
to overcome is processing time. In June 2011, a 
Caltech team announced a molecular computer 
capable of calculating the square roots of small 
numbers. The trouble is, systems like these take 
around 10 hours to execute the equations. GM 


Holland boasts 

the world’s tallest 

citizens. The average 

Dutch man stands 

184cm (6ft) tal. It’s 

handy seeing as 

27 per cent of the 

country lies below 

sea level, making 

it the world’s 

lowest nation. 
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The amount of krill a blue whale can eat in a day 


QUICKFIRE 


How will the new 
electricity pylons 
be installed? 


PAUL STEVENS, BY EMAIL 


In 2011, the government, National Grid 
and Royal Institute of British Architects 
held a competition to conceive the 
next generation of electricity pylons. 
The winner was a T-shaped design 

by the Danish firm Bystrup. With a 
single arm carrying the conductors, 
erection is expected to be much more 
straightforward than with existing truss 
designs. There are only four or five 
main parts compared to over a hundred 
in conventional towers, GM 


Will we find new 
planets in our 
Solar System? 


Astronomers discover thousands of 
new members of the Solar System 
every month. However, most of these 
are very small bodies like asteroids or 
comets. Larger objects (called ‘dwarf 
planets’) are occasionally found, 
although there are currently only five 
of these confirmed; Ceres, Pluto, 
Haumea, Makemake and Eris. But it's 
extremely unlikely that a large object, 
a fully-fledged ‘planet’, will have gone 
unnoticed in the Solar System. AG 
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For more answers to the most puzzling 
questions, see the Q&A archive 


sciencefocus.com/qanda 
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Anew exhibition reminds us 
that mummies were people 
- and cats, says Helen Pilcher 


ime was when an ancient Egyptian ordered a 
mummified moggie, he got what he expected 
—a preserved cat wrapped in bandages. But as 
their popularity for use as religious offerings grew, even 
hundreds of thousands of specially bred felines weren't 
enough to fulfil demand. Cat-shaped bundles full of 
sand or ashes were frequently peddled instead 

“People at the time may not have known what they 
were getting,” says Maureen Barrie, Exhibitions Officer 
for the National Museum of Scotland and its new 
exhibition Fascinating Mummies. “But medical imaging 
techniques have made it possible for us to determine 
the true contents of these animal mummies.” 

Fascinating Mummies aims to show how modern 
technologies are adding detail and colour to what we 
already know about the people beneath the bandages 
from classical archaeology, 

The exhibition features assorted mummies, coffins, 
jewellery, papyri and embalming equipment from 
the National Museum of Antiquities in Leiden, in 
the Netherlands, alongside items from the National 
Museum of Scotland's Egyptian collection, 

One key exhibit is the mummy of Ankhhor and his 
three nested coffins. Traditional methods dated him to 
around 625BC, and hieroglyphic analyses told us that 
he served in the temple of the falcon-headed god of 
war Montu in Thebes (Luxor). His father was a priest 
and his mother a temple singer. Modern-day methods 
including X-rays and CT scans have revealed his age, 
height, unusually good teeth and the presence of 
various amulets and objects ‘hidden’ in his wrappings. 

In the past, the destructive and often public 
unwrappings of mummies contributed to their being 
treated as curios rather than people, says Barrie. 
Fortunately for us, Ankkhor avoided this fate. “The 
insights offered by non-invasive, modern technologies 


Ma 


are helping to give the mummies back their identity and 


their dignity,” she says. 


Ancient Egyptians believed that saying the names 
of the dead out loud made them live again. The first 
thing you'll encounter when you visit is a list of all the 
mummies’ names. So don't be afraid to speak up! 


Dr Helen Pilcher is a freelance science writer 
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The presenter of the BBC's Click 


how the expectations of today's 
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Speak French as it’s really spoken 


The audio magazine from 


Lively, relevant, entertaining 

Published six times a year, Bien-dire not only helps you improve 
your fluency, it also helps you understand what it is to be French. 
The 52-page magazine is packed full of lively articles and in-depth 
interviews about France and French culture. There are regular 
features on a range of topics including travel, business, the arts, 
cinema, politics, sport, cuisine, popular culture, plus profiles on 
leading personalities and isst aking the news. 


Keep your French up to date 

Alongside each article in French, key words and phrases are 
glossed into English. Every feature is carefully chosen and graded 
for difficulty so you can assess your progress. Each article will 
keep you up to date with idiomatic expressions as well as 
practical information, 


Understand French 
as it’s really spoken 
The accompanying audio CD is 
the perfect tool for improving 
listening comprehension and 
building confidence in speaking 
French. Put together by a team of 
professional narrators, each 60- 
minute CD provides well-paced 
readings of the key articles from 
the magazine, together with 
Pronunciation and intonation 

ses. The audio component 

ibscription will enable 

you to improve significantly your 
ability to understand French as 
it's really spoken, 


FOCUS MAGAZINE SPECIAL OFFER 


Order Bien-dire TODAY by calling FREE on 
0800 141 2210 or by visiting our bsite 
www.| -direct.com/BDFC1 
exclusive offer to Focus Magazine readers you 
will get an extra issue FREE worth ov 


1d as an 
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C1 J enclose a cheque, made payable to Languages Direct Ltd, for £49 5% 


France for learners of French brought to yo! 
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u by Languages Direct 


Now you 
can impr or 
maintain your French 
with Bien-dire, the 
bi-monthly audio 
magazine for people 
who love France 
and the French 
language 
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| Couleu 


Extra issue FREE 
worth over £16 when 
you subscribe today! 


Bien-dire: Key Benefits 


Media Reference: BDFC1 


send your completed order form (no stamp needed 
ther w 


h payment to: 


Outside the UK: 

Languages Direct Ltd, Spike 
Island, 133 Cumberland 
Road, Bristol, BS1 6UX, UK 


Languages Direct Ltd 
Freepost, RSKB-KSKR-LYLU 
Bristol, BS1 6UX 


Spanish Speaker? Ask for details of our Spanish 
Audio M ne Punto y Coma. To see our full range 
of excellent languae learning materials including 
German, Spanish, Italian courses and more, 

visit www.languages-direct.com 
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The touchscreen 
keyboard comes of age 


Typewriter-style keys are so last century. This 
stylish keyboard and mouse combo does 
away with them altogether in favour of touch- 
sensitive glass. Its design not only makes for 
a sleek keyboard but one that's also spilt- 
coffee resistant with no gaps for crumbs and 
unidentified grey fluff to get wedged into. 

Rather than relying on a capacitive 
touchscreen, like most smartphones, the 
surfaces of both the keyboard and mouse 
use a technology known as Frustrated Total 
Internal Reflection. This relies on LEDs hidden 
at the edges that shine beams of light into 
the glass, The beams are disturbed when you 
touch the surface, which allows a camera 
watching from below to see what key has 
been ‘pressed’. In future, this system could 
be used to create interactive surfaces such 
as office desks (so you won't even need a 
keyboard) or shop windows. 

Right now the keyboard and mouse are at 
prototype stage, but they've just received full 
funding from the crowd-sourced investment 
site Kickstarter.com. Early buyers can expect 
to receive theirs this year. 


Multi-touch Keyboard and Mouse 
Funding to manufacture the keyboard and mouse has been secured Price: TBC 
through the crowd-sourcing website Kickstarter.com 
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Mood lighting 
Although we've seen plenty of MP3 
players with unusual features, this is a first. 
Cowon's newest model offers a colour 
therapy mode to “heighten the emotional 
effect of your music”. So, among others, 
you can choose an orange screen to 

Pep yourself up or a purple one to relax. 
While we can't vouch for its effectiveness 
~ people don't tend to stare at their 

MP3 players while they use them - its 
compatability is impressive. The iAudio10 
will play dozens of file types that an iPod 
won't even go near. 


Cowon iAudio10 
Price: £79 for 8GB model 
Info: cowonglobal.com 


Added dimen 
This scanner and printer lets you scan objects as well as 
documents. The arm on top allows you to create digital 
3D images and post them to the web. Right now this 
won't be of much use to anyone except designers and 
engineers, but it certainly might make the next office 
party a little more interesting 


HP TopShot LaserJet Pro M275 
Price: £280 


Info: hp.com 
P Hangers on 


This new design from Bowers & 
Wilkins lets you keep your earbuds in 
place without having to jam them into 
your ear canal. The small hoop fits 
snugly around the inside of your ear 
to hold the buds in place, so they're 
ideal for jogging or a trip to the gym. 


Bowers & Wilkins C5 
Price: £149.99 
Info: bowers-wilkins.co.uk 


Roll camera 

Ever wanted to recreate one of those 
dramatic sweeping shots that are 

so impressive on the likes of Frozen 
Planet? The Camera Table Dolly will 
get you half way there. It's essentially 
a tripod (or rather a monopod) on 
wheels, so it needs a flat surface 

—a plank will do - to get a steady 
shot, but if you do, the effect is 
astounding. Now you just need to 
find something worthy of shooting. 


Camera Table Dolly 
Price: $90 (£57.50) plus approx 
$37 (£25) shipping 

Info: photojojo.com 


A printer of note 

If you pine for actual notes to stick in your 
diary or pin on a noticeboard rather than a 
beeping reminder, this pint-sized device is for 
you. It's connected to the ‘cloud’, where it'll 
take all the reminders and to-do list entries 
from your smartphone and print them out 

in a neat ticker tape-style strip. It'll even 

spit out highlights from social networks and 
news websites first thing in the morning. 

Best of all, it'll never run out of ink because it 
uses a thermal printer to heat your info onto 
specially coated paper. 


Berg Cloud Little Printer 
Price: TBC 
Info: bergcloud.com 


Big impact 

This monstrosity is 2.5m long and 
1.2m tall, making it roughly the size 
of a hippo, and that speck at the 
top is the iPod that's docked into it. 
The iNuke Boom pumps out 10,000 
Watts of sound, making it as loud 

as it is large. Made by Behringer, 

a company that specialises in 
professional audio equipment for live 
performances, to promote the launch 
of its consumer range, the company 
is at pains to point out this isn’t just 
a publicity stunt. You can buy this 
giant, if you can spare £19K. 


Berhinger iNuke Boom 
Price: $30,000 (£19,166) plus P&P 
Info: www.behringer.com 
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ign-tec 
Want to know what the best-dressed Wea ich CS 
wrists will be wearing this spring? 


Russell Deeks has the answers 


Best for... Outdoor adventurers 


Nite NATO NA6-300T 
This heavy-duty watch is built to take 
Best for... Seafarers life's hard knocks ~ maker Nite says 


it's the ideal choice for “unarmed 
combat, orienteering and extreme 


Nixon The Lodown TI 


The Lodown uses a numerical survival training”. It comes in a rugged, 
and graphical display to show tide stainless-steel body and hands that 
information for any of the 200 locations glow so they can be easily read after 
stored in its memory, for any date until dark, It's water-resistant to 300m and 
2020. Surfers are its primary target has a double-locking clasp, like the 
Cybergoths but fishermen and ocean-going types Nixon, to ensure it stays snugly on your 

Phosphor World Time Sport will find it useful. The tough strap uses wrist no matter how hectic things get. 
a buckle but has an extra clip on the ees 

This watch uses eink technology to loop for added security. There's also a ase piace 


display various configurations of local 
time, date and selected world times. 
You choose between them by tapping 
or swiping the two icons stamped 

into the watch's case, but a poorly 
translated manual means working out 
the correct combinations of gestures to 
achieve this isn't easy. The eink display 
is a nice touch and sets it apart from its 
more traditional counterparts. td 


stopwatch, wave counter, alarm anda 
pleasing blue-green backlight. 


Price: £130 
Info: www.nixonnow.com 


Price: £125 
Info: www.phosphorwatches.com 


‘and a self-confessed 
chronophile 


Best for... Fashionistas 


Junghans Mega Futura 


Like the Citizen Skyhawk, the Mega 
Futura has a radio link to the atomic 
clock, ensuring it keeps time precisely. 
The features list is limited to just a date/ 
time function and a choice of 12- or 
24-hour display, but it's by far the most 
striking watch here when it comes to 
looks, Its sleek, retro-futurist design is 
sure to attract admiring comments. It's 
quite chunky, but surprisingly light and 
comfortable to wear. 


Price: £349.00 
Info: wwwjunghanswatches.com 


Best for... Aviators 
Citizen Skyhawk A-T 


The Skyhawk A-T uses Citizen's much- 
vaunted Eco-Drive technology (solar 
power to you and me) and is linked by 
radio control to the atomic clock for 
accurate timekeeping. It also boasts 
world time for 43 cities, two alarms, 
chronograph, calendar and countdown 
timer. All of which is enclosed in a 
titanium case that's water-resistant to 
200m and carries the Red Arrows 

seal of approval. 


Price: £399 
Info: www.citizenwatch.com 


Best for... Alpha male types 
Tissot T-Touch Expert Titanium 


The T-Touch Expert is the most 
expensive watch here, but also has the 
most features. Pressing the ‘T’ button 
on the side activates its touchscreen 
display, allowing you to access 
thermometer, barometer, compass 

and altimeter functions by tapping 
different parts of the screen. Its rugged, 
masculine styling might not be for 
everyone - it feels quite heavy on the 
wrist for a start 


Price: £685 
Info: www.tissot.ch 
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Store, stream 


Like a pull-out larder, Network Attached Storage is invisible most of the 
time but incredibly useful all of the time. Luis Villazon tests four units 


and share 


Why you need Network 
Attached Storage 


Your home is full of data. Media and documents are scattered around 
on different computers, tablets and smartphones. If you're savvy, you 
can sometimes share data between devices, but it's tricky to set up 
and only works when the devices are switched on. 
Network Attached Storage (NAS) solves that problem by keeping 
your data in one place that's easy to access from all your devices. It's 
essentially a hard drive that stores everything you need at the centre 
of your network. It uses much less electricity leaving your NAS = 
switched on than to keep all your computers on standby, and you 
can access everything from home or from anywhere with an internet 
connection. Think of NAS as the glue that could link all of your 
gadgets together into a proper network. 


What you'll need 


If you have broadband at home, you already have everything you 
need. Your Internet Service Provider (ISP) will have supplied a router 
that has both wired and wireless network connections. The NAS 
connects to the router with an Ethernet cable and can share data 
through the wireless connection in the router to everything else. 

NAS devices need some simple configuration when they're first 
plugged in, so you'll need a Mac or Windows PC with an optical drive 
to run the installation software. Some NAS units are sold without the 
hard drive, so you'll have to buy one separately, but once you have 
it's as simple as plugging it into an empty dock. 


How easy is it to set up? 


For some of the devices tested here, it's not complicated in the 
slightest - the software wizard configures everything for you 
automatically. The more advanced ones have extra features that 
might take a little longer to figure out, but all of that is optional. You 
be up and running with basic file sharing in 15 minutes with 
hassle. If you can install a computer game, you can install 
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What we tested 

Setting up Ease of use 

agrech tatwcrklew-tom cope Can you acy acess Ree and flere 
reed Woletal unt congue fe davoa?™ from your home PO? What about from a 
Does it work ona Mac and aWindows PG? tablet or smartphone? 

Controlling access Advanced features 

Caniyou securely get to your files through What can it do besides store files and back 
eta et eaey roe rocen and up your ca? Can yu sre musts ae 
ermioslone fornia folders? video? What about printer sharing? 
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Tried i Tested 


WD My Book Live 1TB 


£99 www.wdc.com 


This single-drive unit is a breeze to 
set up as it automatically detects 
your network settings and configures 
itself sensibly. It adds software called 
Quick View in the Windows system tray 
or Mac menu bar that tells you the 
drive's status — it also works well with 
Apple's own Time Machine backup 
system. Using its built-in 800MHz CPU 
and clever network optimisation, the 
My Book Live manages data transfer 
speeds that, under ideal conditions, are 
faster than a USB 2.0 external disk 
drive. There are also iPhone and 
Android apps to access the drive's 
contents remotely over the internet — 
with a security system that restricts 
access to just the devices you choose. 


Once it's set up, drive 
configuration happens through a 
special web page served by the My 
Book Live itself. This isn't very well 
designed, with a confusing frame- 
within-a-frame layout on some screens. 
The set-up page also seemed to hang 


quite often, particularly when accessed 
from a Mac. Recovery requires you to 
turn the My Book Live off and on again, 
which isn't good for the drives. The 
remote file-viewing app will tell you if 
the My Book Live is switched off but 
the photo-viewing app just shows an 
empty folder. 


Drive bays: 1; Connectors: 1 x Ethernet; 
Hard drive storage: 1TB 
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Access Features 


Synology DiskStation DS212j 


£160 www.synology.com 


BIA) The DiskStation feels sofly 
constructed, with room for two 
hard disks and a built-in alarm that 
beeps if the cooling fan fails. You can 
use the DiskStation as plain shared 
storage if you want, or for backup; it's 
compatible with Apple's Time Machine 
system and has its own backup 
software for Windows users. But you 
can also host your website, stream 
music, share a printer and 
automatically upload the photos you 
store on it to Facebook. There are five 
different iPhone and Android apps that 
let you send and receive music, photos 
and files, as well as remotely manage 
the DiskStation settings. 


You need to provide your own 

hard disks. It has several features 
aimed at network administrators that 
you'll probably never use: things like 
centralised access of server logs and 
backing up one DiskStation to another. 
The set-up process also assumes 
some technical knowledge. The 


2012 


“Create a Synology Hybrid RAID (SHR) 
volume” checkbox is ticked by default, 
leaving you to delve through the PDF 
manual to learn that this provides data 
redundancy at the expense of some 
storage capacity. Not necessarily the 
best option for home users. 


Drive bays: up to 2; Connectors: 2 x 
USB, 1 x Ethernet; Hard drive storage: 
none supplied 


Setting up Ease of use 


{Fi very simple device to use and excellent 
value makes this an ideal NAS for beginners 
looking for basic network disk sharing 3 b | 


expertise to set up of those on test ‘99 
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€ Almost as advanced as the 
Synology and easier to manage. 


Needs a Windows PC to configure it \) 


} 6 see ea dsimp le configuration. 


A fantastic all-rounder, marred only 


bya few minor software glitches 5 §) 
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BEST BUY 


D-Link Sharecenter Shadow 
DNS-325 £100 www.dlink.co.uk 


BF The Sharecenter Shadow has a 
simple case design that allows 
you to open it and install up to two hard 
disks without a screwdriver, As part of 
the set-up process, you can create a 
domain name that allows you to access 
the Sharecenter from elsewhere on the 
internet. The Sharecenter can also 
send status information and alert 
messages to you via email. By 
choosing which applications you install 
on the Sharecenter during set-up, you 
can share a printer, stream music to a 
PlayStation 3 or XBox 360, access 
your files over the internet through a 
web browser and host photo galleries 
ora blog. 


I Like the Synology, you must 
supply the disks. The set-up utility 
is Windows only and threw up some 
cryptic error messages during disk 
formatting in this test. Even when it 
works, the tone of the set-up wizard is 
quite techie and expects you to be 
familiar with DNS servers and different 


RAID configurations. If you don't know 
what these acronyms mean, you might 
find this a little daunting. The drives 
themselves are only loosely docked 
within the Sharecenter and might work 
themselves loose if you regularly move 
the drive around 


Drive bays: up to 2; Connectors: 1 x 


USB, 1 x Ethernet; Hard drive storage: 
none supplied 


Setting up Ease of use 


Access Features 


Seagate GoFlex Home 3TB 


£199 www.seagate.com 


+ The GoFlex Home comprises a 
drive unit that sits in a docking 
cradle. This lets you easily move the 
drive between your home and office, 
for example, or store it somewhere safe 
when you go on holiday. If you want to 
increase your storage later, you can 
either replace the disk unit with a larger 
one or connect another external disk 
drive to the USB port on the docking 
cradle. Set-up works well on a Mac or 
PC and lets you register a unique name 
so you can access your GoFlex over 
the web via the Seagate Share service. 
You can also specify multiple email 
addresses that should receive alert 
messages. The GoFlex works with 
Apple's Time Machine but it also 
includes its own Memeo software for 
Windows backup. You can stream 
photos, video and music to a 
PlayStation 3 or XBox as well as your 
computer and you can access the 
folders from anywhere that has an 
internet connection using the iPhone 
and Android apps. 


§ We encountered some strange 

# errors in the GoFlex Home Agent 
that's used to view your files from your 
computer. It's not anything you could 
describe as a serious problem, though, 
because you can easily access the 
files from Windows Explorer or the 
Mac Finder. 


Drive bays: 1; Connectors: 1 x USB, 1 x 
Ethernet; Hard drive storage: 3TB 


Ease of use 


Setting up 


Access Features 


Tried iTested 


Howto build a smart home 
around your NAS 


Living in a home where all your tech is seamlessly 
connected and sending data back and forth isn’t some 
futuristic fantasy. Here’s how to make it a reality 


Network Attached Storage 
This connects directly to your 
router via an Ethernet cable or 
USB. As well as being a store 
for your backup data, it’s the 

hub from which your TV, PC, 

laptop or sound system can 
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Router 


” This is the easy bit. Just use 


whichever router your Internet 
Service Provider supplies. It will 
become the heart of your 
network, pumping the precious 
data around to all your devices. 


access your files. 


Console 
PlayStation 3 support Wi-Fi 
stream music and video files 


from your computer or NAS: 
device to your TV. 
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Both the latest Xbox 360 and 


connectivity and can be used to 


WV 

High-end TVs have built-in 
wireless connections to link to 
your router and are easy to set 
up. Once connected, you'll be 


and also stream music and 


able to enjoy iPlayer on your TV 


video files from your NAS or PC. 
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Printer 

If you have more than one PC, 
then having a printer that can 
connect to them all is a huge 
boon. You can break free from 
wires with a Wi-Fi printer, but 
connecting a regular printer to 
your NAS device with a USB 

cable is much cheaper and 

achieves the same result. 


MS 


Speakers 

Liberate your music from your 
PC with some wireless 
speakers. Systems vary, but 
hey tend to have a ‘bridge’ 
device that's plugged directly in 
10 your router and links your 
speakers to all your gadgets. 


Computer 
Duplicate the files on your PC 
you want to access around your 
home and put them on the NAS 
so other devices connected to 
your network can access them 
from this store. Duplicating them 

| ensures you've got a backup. 


Gentlemen & L 
Rallye our expense! 
2011. Win Rally Driv 


for a series Of rallies at the “World Famous | 
Silverstone Rally School” - including training 
and support - No experience necessary and | 
age no barrier. For further details or to | 
reserve your place call or visit our website. | 
Rally Dri 


Maiosport& Rally School 


OVERY-BLACK LIGHT 


WHY 
NOT 
BEA 


As a freelance writer, you can earn very good 
money in your spare time, writing the stories, 
articles, books, scripts ete that editors and 
publishers want. Millions of pounds are paid 
annually in fees and royalties. Earning your share 
can be fun, profitable and creatively most 
fulfilling, 

To help you become a successful writer we offer you 
a first-class, home-study course from professional 
writers — with individual guidance from expert tutors 
and flexible tuition tailored to your own requirements. 
You are shown how to make the most of your 
abilities, where to find ideas, how to turn them into 
publishable writing and how to sell them. In short, 
we show you exactly how to become a published 
writer, If you want writing success — this is the way 
to start! 

Whatever your writing ambitions, we can help you 
to achieve them, For we give you an effective, 
stimulating and most enjoyable creative writing 
course... appreciated by students and acclaimed by 
experts. 

It’s ideal for beginners, No previous experience or 
special background is required. You write and study 
at your own pace — you do not have to rush —as you 
have four years to complete your course. Many 
others have been sucessful this way. If they can do 
it — why can’t you? 


jies enter the “world of 


ing Days for adults & pasts 


Silseratonel 


uest & Rally 
onsor 
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We are so confident that we can help you become a 
published writer that we give you a full refund 
guarantee. If you have not earned your course fees 
from published writing by the time you finish the 
course, we will refund them in full 


If you want to be a writer start by requesting a free 
copy of our prospectus “Write and be Published’ 
Please call our freephone number or visit our 
website NOW. 


COURSE FEATURES 


30 FACT-PACKED MODULES 
3 SPECIALIST HANDBOOKS 

20 WRITTEN ASSIGNMENTS 
ADVISORY SERVICE 

TUTORIAL SUPPORT 

FLEXIBLE STUDY PROGRAMME 
STUDENT COMMUNITY AREA 
HOW TO PRESENT YOUR WORK 
HOW TO SELL YOUR WRITING 
15 DAY TRIAL PERIOD 

FULL REFUND GUARANTEE 


www.writersbureau.com 
FREEPHONE 30% 


24 HOURS 
ooo! 856 2008 


12W1 @writersbureau, 
se toclude your name and address 


SKY PRODIGY 


No knowledge of 
the night sky is 
required. One touch 
innovation turns 
anyone into an 
instant astronomer! 


StarSense- 
TECHNOLOGY 


AWARD WINNING WRITER 
Christina Jones, Oxfordshire 
“So far, | have had eighteen novels published! 
The Writers Bureau helped make this possible 
‘ ‘me. Within six months of enrolling on my 
was having work commissioned by 


regularly for magi 


Michael Foley, Essex 
‘Completing The Writers B 


& published writer, The 


made itp attain my life-long 


indy-Lou Dale, Kent 
1 thought you'd like to know that seven 
at WB I've 
ed in more than 150 

‘ve now got 


ines around the world 
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AUTHORS 


Synopses and sample 
chapters welcome, 
please send to: 


Bhvcs: fy 


Austin & Macauley Publishers 

CGC-33-01, 25 Canada Square, 

Canary Wharf, London, E14 5L 
0207 0388212 


editors@austinmacauley.com 
www.austinmacauley.com 


AUTHORS 


Please submit synopsis 
plus 3 sample chapters 


‘AUSTIN for consideration to: 


Olympia Publishers 
60 Cannon St, 
London, EC4N 6NP 


www.olympiapublishers.com 


All genres welcome 


Dr Marek Kukula, 
the Public Astronomer, is 
visiting SARK 17th March 2012 
to celebrate the first anniversary 
of the istand’s Dark Sky status. 
All are welcome to join us for 
talks, dinners, star walks, night 
carriage rides, Starry nights and 
flower-filled days. 


Contact: www.Sark.co.uk 
for booking details, or e-mail 
Sark Tourism at: 
officefasark.co.uk 


100’s of amazing tricks 
can do! 
Exclusive offers at 
www.MagicbyPost.co.uk 


-a.Pye@immediatemedia.co.uk tel: O117 314 8300 


How | Improved 
My Memory 
In One Evening 


“Of course I place you! You're Bob 
Jones of Birmingham.” 

“If I remember correctly — and I 
do remember correctly — John 
Earnshaw, the supermarket man, 
introduced me to you at the dinner 
of the Bowls Club three years ago in 
October.” 

The assurance of this speaker — 
in the crowded corridor of the Hotel 
Piccadilly compelled me to look at 
him. 

“He is Dr. Bruno Furst, the most 
‘amous memory expert in the 
world,” said my friend Bob Clark. 

As we went into the banquet room 
the toast-master was introducing a 
long line of guests to Dr. Furst. I got 
in line, and when me my turn, 
Dr. Furst asked, “What are your 
initials Mr. Heap, your occupation 
and telephone number?” Why he 
asked this, I learned later, when he 
picked out from the crowd the sixty 
people he had met two hours before 
and called each by name without a 
mistake. 


When I met Dr. Furst he rather 


Cheshire SK6 6YA. 


E-mail 


To: Improve Your Memory, Freepost FOM12T, Marple, Stockport 


Please send me your free memory information pack. 


VWW.y anre 1 
or call free on 0800 298 7070 quoting Focus 


(OM12E@youcanremember.com 


nothing miraculous about my 
remembering anything I want to 
remember. You can do this as easily 
as Ido.” 

“That is alright for you, Dr. 
Furst,” I interrupted, “you ‘have 
given years to it. But how about 
me?” 

“Mr. Heap,” he replied, “I can 
teach you the secret of a good 
memory in one evening. I will prove 
it to you.” 

He didn't have to. His Course did; 
I got it the next Dr Bruno 
Furst’s Course is fantastic! 

I can rely on my memory now. I 
can recall the name of anyone I 
have met before — and I keep 
getting better. What’s more, my 
concentration has improved. 

My advice to you is don’t wait 
another minute. for full 
details of Dr. Furst’s amazing 
Course, available free on request 
(see the coupon below). You will be 
astounded to learn what a 
wonderful memory you could have. 
Your dividends in both business and 
social advancement could be 
enormous 


com 


h your name and address 


Spencer Kelly 


Week by week, my 


20-month-old boy 
= is learning more, 
rs making him more 
a of a person and 
less of a noisy, 
fleshy food tube. He laughs, he 
plays and he can say “door” 


and “clock”. But before he 
could do any of that, he could 
sit on my lap in my office and 
move the mouse and bash the 
keyboard of my PC. But the 
thing that fascinates him most 
is my smartphone. It has no 
buttons to press; it's just a 
black rectangle that does 
amazing things when you tap 
or swipe it. 

My son is a touchscreen 
native. He's growing up in a 
world where computers are 
starting to understand us on 


Today's kids are growing up 
with touchscreen technology 


our own terms: we point, they 
react. And now an Israeli tech 
company, XTR3D, has gone 
one step further and developed 
motion-control software for 
‘smartphones that would allow 
you to control your device with 
gestures - much like Kinect. 
This might seem like a strange 
idea, but ifit's successful it 
won't be long before the 
software makes its way into TV 
set-top boxes, so you change 
channels with just a wave of 
your hand. The most exciting 
thing is that, being software, it 
could be used to upgrade 
almost any device with a 
camera to interpret gestures 
and movements. 

But for now, the world's not 
quite ready. | don't have a 
touchscreen TY, not that it 
stops Spencer Jr covering ours 
with sticky fingerprints. And 
many of our paper magazines 
have been ripped and screwed 
because they don't light up and 
move at his touch. 

Hopefully, as he grows up, 
technology can keep up with 
him and create new gadgets 
that can meet the expectations 
of a new generation of 
touchscreen natives. 


Tech 


Knocks and scratches aren't goad for gadgets. At best, they 
reduce resale value; at worst, they'll stop your kit working 
altogether. Here's how to minimise the impact of impacts 


Rubber or plastic bumpers for 
your phone will take the edge off 

an impact, and give the sensitive 
electronics a fighting chance. If 

you want a bespoke set of shock 
absorbers, you could try buying some 
Sugru. Mould it into whatever shape 
you want and stick it to your device 
(for example, corner bumpers for 
your phone), and it will ‘set’ within 24 
hours. By then the Sugru will still be 


rubbery enough to soften most blows. 


A carry case for any device is 

‘a great idea, and if it's one with 
shock-absorbing properties, even 
better. 030 is a flexible material that 
distributes the energy of the impact 
throughout a case's structure. If 
there's a chance your kit could get 
wet, then use a bag with a water- 
resistant or waterproof zip, or even 
better, a roll-top dry bag. Small 
devices can be kept in a wide-necked 
screw-top bottle. 


Screen protectors for smartphones 
are a wise investment, guarding 
against scratches and greasy 
fingerprints. Look for protectors that 
don't reduce the screen's sensitivity. 
Similar protectors are a 
compact camera scree! 
@ DSLR, you'll know that the lens is 
pretty valuable, so screw on a UV 
filter - a clear cap that sits in front of 
your lens. They're much cheaper to 
replace should the worst happen. 


Tech Doc’s app presc 
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ELDER SCROLLS IKYRIM 
PC, PS3, X360 


From £44.99 


Skyrim does fantasy escapism and 
full-blooded immersion on a 
breathtaking scale. You play an 
adventurer discovering your 
destiny in Skyrim, a vast, beautiful, 
frost-covered land that's teeming 
with life, Against a backdrop of 
civil war and dragon attacks, the 
people of Skyrim have stories of 
their own and woes aplenty, and 
it's just as easy to lose yourself in 
these as to battle your way 
through various quests. 


THEME PARK 


Theme Park looks and sounds cute 
but is more like a collection of 
simple mini-games with strategy 
trimmings rather than the cheeky 
amusement park-building simulator 
of old. You play by tinkering with 
your rides to earn extra cash. The 
app's initially free but it puts on the 
hard sell at every turn, pushing you 
to buy time-saving ‘super tickets’ 
to speed up your park's progress. 
A disappointing mobile reworking 
of the classic PC simulator. 
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Mojang, £16.95 


At first glance, Minecraft is an unlikely 
success. With neither fancy graphics 
nor obvious objectives, it has little 

in common with the high-profile hits 
crowding the sales charts. But it's 
already made its mark, with four 
million copies sold before it was even 
deemed finished by the small team 
that developed it over two years of 
Public testing. 

A success it may be but, with its 
lack of prescribed goals, Minecraft 
isn't exactly what you'd call a 
game. At least, not in the strictest 
sense. Minecraft is more of a blocky 
construction kit that makes up a 
shared world in which players do 
whatever they see fit. Think of it like a 
‘sandpit in which you play, but instead 
of building sandcastles you build your 
entire environment. 


Get carried away with 
boundary disputes and all 


your neighbours disappear 


With his trusty pickaxe, 
Pablo set out to carve 

a name for himself in the 
world of cubism 


You begin with just your avatar and 
a few minutes to prepare for night, 
when dangerous monsters roam. 
Hollow out a dirt cave with your bare, 
blocky hands and the excavated 
cubes of earth drop into your 
inventory. Place a few cubes in the 
doorway and you're safe. This is how 
you learn the essence of Minecraft 
(dig, gather and build) 

There's a sophisticated system 
for combining and crafting mined 
materials, as well as villages and 
‘dungeons to discover, and even a 
hellish alternate dimension to explore. 
But as fun as all that is, what's 
unique about Minecraft is the thrill 
‘of combining lavish construction 
with risky adventuring, giving you 
the freedom to play exactly as you 
please. 


In with the new? 


Like everyone, 
gamers are facing 
tough financial 
times. So when 
prominent game 
developers like 

Ken Levine, creator of 

BioShock, say there's plenty 

of power still to be squeezed 

from current consoles, the need 

for new hardware seems less 
than pressing. 

And yet, the next generation 
is already on the horizon. 
According to Julien Merceron, 
technology director of games 
publisher Square Enix, current 
machines will see improved 
graphical performance over the 
next two to three years. But he 
also thinks improvements will 
start to diminish in about 18 
months because “the talent is 
moving on to something else.” 

For Nintendo, that 
“something else” is the Wii's 
successor: the Wii U. And while 
Microsoft and Sony's plans are 


if 
Nintendo's Wii U 
over from the 


I take 
gradually 


still under wraps, there are 
rumours of imminent unveilings 
and developers tinkering with 
exciting new tech. 

But it may not mean turning 
‘our backs on the current crop 
just yet. It's possible we'll see a 
sizeable overlap in generations, 
with current and next-gen 
consoles peacefully co-existing 
like the PS3 and the PS2. The 
latter has sold over 150 million 
units, and new PS2 games are 
still being released a year after 
its intended 10-year lifespan. 

Sony recently debuted the 
Move to revitalise the PS3 with 
motion control, while Microsoft 
hopes its Kinect system will 
keep the Xbox 360 going for 
another five years. Between 
these add-ons (in which the 
manufacturers have invested 
heavily) and the juice still to be 
‘squeezed from existing 
machines, expect to see 
current consoles sticking 
around for a while yet. But the 
next generation is already 
breathing down their necks. 


Bill Thompson 
How social should TV be? 


») I don't watch much live television because I rarely 
manage to organise my life well enough to sit down in 
front of the telly while a programme is being broadcast. 

ri ‘When I do watch TY, it tends to be through a catch- 
up service like iPlayer or 40D. But now that I've got 
the Zeebox app on my iPad, | might just find myself 
watching more live broadcasts. Calling itself a ‘TV sidekick’, the app 
knows the programming schedule and keeps track of what you and 
your friends are watching. It also uses tools such as Twitter so you 
can chat and tweet about programmes, as well as letting you invite 
your mates to watch the same show. 

Connecting television viewing to online social networks is an 
‘obvious thing to do, and Zeebox isn’t alone. Boxee does something 
similar, and even Facebook offers the opportunity to listen to, or 
watch, whatever your friends are currently enjoying as you hang out 
with them onlin 

All of these services are trying to make watching TV a more 
‘social experience. The idea behind them is to expand the range of 
people you can talk to about a show, extending the group discussion 
beyond your friends, colleagues and family at home. These services 
put the programme at the centre of the online interaction, rather 
than chatting about something that just happens to be taking place 
ona TV screen. 

Social TV raises two questions. First, do we want this sort of 
sharing to happen at all? After all, the point of TV (for most of us) 
is to turn on, tune in and zone out. If it's hard enough to cope with 
the kids talking while you're trying to watch something, surely a 
constant stream of Twitter messages is just going to be annoying. 
But for live sporting events, reality TV and competition shows with 
audience voting like The X Factor or Strictly Come Dancing, the 
integration could add real value. It would provide a single online 
space for every programme, instead of separate websites or apps 
for each show. 

The second question over social TV could be a big issue for the 
broadcasters. One reason | might watch live television is that my 
friends are seeing it at the same time too, but with Zeebox | can 
suggest that we synchronise our catch-up watching. So social 
viewing via the internet could easily make the TV schedule even less 
relevant to your daily life. 


WEB HACKS 
Add extra security to your Google account 
with 2-step verification 


What? Services such as online 
banking often use two-factor 
authentication to provide more 
‘secure access to your account. 
This involves presenting two 
different pieces of evidence to. 
prove you're the account holder, 
your PIN plus a code generated 
by a key fob, for example. It's 
now been rechristened as ‘2- 
step verification’ and made 
available for Google accounts, As well as typing your current password, 
you also enter a new second passcode, sent to your mobile as a text 
message or via the Google Authenticator app on your smartphone. 


Why? Since people now use Google for everything from email to 
document storage, it makes sense to add an extra layer of security. You 
can also authenticate a computer or an app so you only need your normal 
password most of the time. 


How? Login to Google and go to ‘Account Settings’ (top right). Select 
‘Edit’ next to '2-step verification’ under ‘Account overview’, then follow 
the steps to add or verify your phone number using the code in the SMS 
sent to your mobile. 


The Evolution Of The Web 


evolutionofweb.appspot.com 


STEM eLibrary 
http://j.mp/STEMeLib 


The UK National STEM Centre 
offers support to teachers of STEM 
subjects (science, technology, 
engineering and medicine). Its 
multimedia eLibrary has an 
excellent collection of online 
resources on a wide range of 
topics. There's also a decent 
events calendar as well as a good 
community section where you can 
make your own resource lists, 
review material and create or take 
part in discussion groups. 


Living Books 
About Life 
wwwilivingbooksaboutlife.org 


This brave experiment sees the 
Open Humanities Press publish a 
series of books about life that 
address both biological and 
philosophical questions. Covering 
areas like bioethics, cosmetic 
surgery and electronic waste, each 
book is an editable wiki that can 
be amended and commented on. 
The navigation takes some getting 
used to, but there's a lot of 
interesting material to delve into. 


Web | 
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| Books 


Better 
Than Human 


Enhancing Ourselves 
Allen Buchanan 
OUP, £12.99 


Allen Buchanan has written widely 
on the topic of ethics applied to 
the human condition and, last 
year, published a more academic 


tome on the possibilities of human 


enhancement. Better Than Human 
is his new book and aimed at a 


general audience, cutting out what 


the author describes as “arcane 
discussions that are appropriate 
for scholars.” 

One good point about this book 
is the standpoint that Buchanan 
takes. His is a balanced approach 
to the pros and cons, and he 
deals in a succinct fashion with 
issues such as ‘playing God’ and 


‘moral flabbiness’. The author also 


doesn't fall into the trap of coming 
out with a blanket endorsement 
of all human enhancements: as 
he says, some will be a good 


idea, and some will be bad. He 
makes the pertinent point that 
we shouldn't continue to let 
biomedical enhancements sneak 
through the back door - we have 
choices to make. 

This is a thorough book, written 
by an ethicist for ethicists, and 
as a result it is technically very 
weak. Buchanan deals well with 
enhancements through drugs and 
gets by when dabbling with the 
issue of genetic modification. But 
where technological upgrades are 
concerned, such as links between 
brains and computers, | got the 
impression that he hadn't done his 
homework and it leaves the book 
with a gaping hole. 


Overall, this is a mixed bag. 

A discussion on enhancement 
by biomedical means is timely 
and appropriate, which should 
ensure this book makes a neat 
contribution (unless your thing is 
arcane discussion, that is). And 
in terms of drug enhancements, 
the author does an excellent 

job of distilling the relevant 
arguments. But perhaps he 
needs to plug his brain into the 
internet to become fully aware of 
the actual possibilities of human 
enhancement. @ 


Professor Kevin Warwick is a 


cyberneticist at the University 
of Reading 


Genetic modification and drugs could be used to enhance humans 
but technology might offer us a greater potential for upgrading 


17 Equations That 
Changed The World 
lan Stewart 

Profile, £15.99 


lan Stewart is a master of 
mathematical exposition, and this 
book gives a broad overview of the 
way maths has been applied over 
the centuries. Each chapter starts 
with an equation, but the 
exposition that follows is 
remarkably free of any 
mathematical notation. Yet it's not 
without sophistication, dealing in 
detail with things like waves, 
electromagnetism and the famous 
second law of thermodynamics. An 
enormous historical panorama is 
laid out before you. 

When dealing with Einstein's 
theory of relativity, for example, 
Stewart makes it clear what the 
theory is and isn't about (you 
certainly feel his irritation at people 
who think Einstein's relativity is the 
same as Newtonian relativity). He 
explains how Einstein's E = mo? 
equation comes out of special 
relativity before moving on to how 
gravity is incorporated into general 
relativity. This then leads him on to 
recent ideas about inflationary 
universes and dark energy. After 
relativity comes an excellent 
discussion of Schrédinger's cat 
followed by the applications of 
quantum theory and more. 

This book has something for 
everyone interested in the 
applications of maths, and gives an 
interesting and authoritative 
historical perspective on a wide 
variety of topics. eeeee 


Prof Mark Ronan is a 
mathematician and author of 
‘Symmetry And The Monster 


The Enigma Of The Aerofoil 
Rival Theories Of 
Aerodynamics, 1909-1930 
David Bloor 

Chicago, £22.50 


Don't ask a scientist how flight 
works. Chances are you'll get an 
explanation that sounds plausible, 
but is in fact baloney. The usual 
line is that aerofoils produce lift by 
making air travel faster, and thus 
at a lower pressure, over their top 
surfaces than underneath. 

The trouble is this explanation 
rests on laws that break down 
under the conditions that apply to 


aerofoils. The shocking truth is that, 


while aerodynamicists know how 
to design effective aircraft wings, 
nobody can explain how they 
work. At least, not using words. 
The real explanation for flight is 
actually buried in a mind-bendingly 
complex formula called the Navier- 
Stokes equation. 

So how did the science of flight 
ever get off the ground? That's the 
story David Bloor tells in this book, 
and the result is an engrossing 
study of how scientists deal with 
‘explaining’ the ineffable. Around 
a century ago, British experts 
came up with a more realistic 
theory of flight, only to find it gave 
unreliable results, Meanwhile, 
German experts adopted ‘fixes’ 
that gave them the right answers 
using the simple-but-wrong theory. 
And it's still used today, which will 
worry those who prefer to fly using 
explicable physics. 

Bloor's exploration of the 
sociology behind the science of 
flight is demanding, but well worth 
the effort. eeee0 


Robert Matthews is visiting 
reader in science at Aston 


University 


Expert Bookshelf 


Chosen by 
+ =, Andrew 
Steane 


QED: The Strange 

Theory Of Light 

And Matter 

Richard Feynman (1985) 
Penguin, £9.99 


This book is about the way 
light [photons] move around 
and interact. Quantum physics 
presentations say a photon is 
in two places at once, which 
isn’t wrong but doesn’t help 
you understand what it means. 
Feynman's book conveys the 
essence of the idea without 
sophisticated maths, and 
makes you feel you've got a 
good sense of what's going on. 


Genius: Richard 
Feynman And 


Modern Physics 
James Gleick (1992) 
Abacus, £14.99 


Feynman was one of the 
remarkable people of 20th- 
century physics. His intuition 
was very powerful: he found 
methods, mathematically, of 
doing what others could only 
do in more complicated ways. 
He was a lively character 
with quirky anecdotal stories. 
This biography shows the fun 
side of Feynman, but also the 
seriousness of the man, and 
that some of his stories should 
be taken with a pinch of salt. 
When you read the reality, it's 
just as interesting. 


The Flying Circus Of 
Physics: With Answers 


Jearl Walker (2006) 
Wiley, available online 


This isn't quite a puzzle book, 
but it presents scenarios 
involving physics and you have 
to try to figure out what forces 
and effects are at work. For 
‘example, when you point a 
‘searchlight into the sky, like in 
Batman films, why would you 
‘see a distinct symbol projected 
against the clouds? Wouldn't it 
be all spread out and blurred? 
A great book for teenagers who 
are interested in physics. 


Prof Andrew Steane is the 
author of The Wonderful 
World of Relativity 


John Gribbin 
Oneworld, £9.99 


Relics 

Travels In Nature’s 
Time Machine 
Piotr Naskrecki 
Chicago, £20.99 


[FICTION 


Blue Remembered Earth 
Alastair Reynolds 
Gollancz, £14.99/£18.99 


There are delightful echoes of 
Douglas Adams in John and Mary 
Gribbin's new book. In the very 
first paragraph they point out that 
our home is a ball of rock, covered 
with a thin smear of water and gas, 
orbiting a star we call the Sun. 
You're in very safe hands with 
these veteran science writers, as 
they lucidly explain all the features 
of the restlessly dynamic, vibrant 
and living planet. From the polar 
ices to the fires deep within, this 
is an excellent introduction to 
our homeworld. ° 


Dr Lewis Dartnell is an 
astrobiologist at University 
College London 


‘A book like this one doesn't come 
along very often — it is quite simply 
breathtaking. Naskrecki takes you 
on an astonishing journey to far- 
fiung comers of the globe to meet 
fabulous creatures that time forgot. 
Beautifully written and laden with 
stunning images, this magnificent 
book is both an inspiration and 
a powerful reminder of what we 
stand to lose if we're not careful 
Devour this book in one life- 
affirming go, or savour it chapter 
by chapter. Just don't leave it 
lying around - someone will walk 
off with it ° 


Dr George McGavin is a zoologist 
and BBC TV presenter 


We're living through interesting 
times, when you might expect 
dystopian science-fiction to be 
the order of the day. Not for British 
author Alastair Reynolds, whose 
“Poseidon's Children’ trilogy kicks 
off 150 years hence. Climate 
change has bitten, but we're 
coping - even thriving - as we 
colonise the Solar System, Against 
this backdrop, Reynolds spins a 
tale involving the mega-rich Akinya 
family living in a technologically 
advanced Africa and a discovery 
that will change humanity's future. 
{t's a brilliantly realised argument 
for optimism. ee@e0 


Jonathan Wright is a writer and 
science-fiction fanatic 
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What's 


The essential guide to the month ahead 


Brighton Science 
Festival 

The theme of this event-packed 
festival is ‘the big shake up’. First, 
shake up your mind and ponder 
whether your understanding of 
the world is anything like what 
actually exists. Subjects range 
from the quantum world, to 
consciousness and religion. 

Next up, investigate the 
catastrophes that shake up our 
worlds. Find out more about 
droughts, pandemics, flooding, 
famine, global warming and the 
economic meltdown — and how 
‘we can avoid them. 

Finally, shake up your creative 
juices and learn how to think of 
new ideas without getting hung 
up on the old ones. There will be 
performances by comedians 
Robin Ince and Marcus 
Brigstocke, as well as events with 
scientists such as Rupert 


Sheldrake. Family fun days are on fp 9 4 


11-12 February; the Big Science 


Weekend is 25-26 February. Valentine’s ep ee 


IRARY, NASA, BBC 


1 February - 7 March. Day 
cience.com Special: 
Evening 
With The Stars 
Tired of gazing into each other's 
night? 
Why not ga: 


www.brighton 


INCE FESTIVAL, SCIEN 


through an enormous 
pe, before cosying up for 
a planetarium show? And to 


ensure there's something for the 
a romantic types, each couple ry day another exoplanet is found. Will we soon have 

ca attending receives a red rose find, gi urrent technology? No, sz 

8 Imperial College astrobiologist Dr Zita Martins, whose job it is to hunt 

3 for organic matter in meteorites. Join her at this Café Scientifique event 
PA ur through unexplored parts of our Sole 

= The Royal Society, London, 27 February, 6.30-8pm 


Free, http://royalsociety.org/events/2012/explore-solar-system 
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The Ring Of Fire 

More than 75 per cent of the world's 
volcanoes sit on the Pacific Rim, 
and 90 per cent of earthquakes 
‘occur around it. Find out why, and 
how earthquakes and underwater 
eruptions can kick-start tsunamis. 
Natural History Museum, 
Attenborough Studio, London, 

1 March, 2.30pm; 3 March, 
12.30pm and 2.30pm. Free, 
www.nhm.ac.uk/nature-live 


Small Is Beautiful 
Cute, furry mammals often steal the 
limelight from plants, but our leafy 
green friends are crucial to our 
survival. That includes tiny mosses, 
liverworts and hornworts known as 
‘bryophytes’. Discover why they're 
0 vital and where to look for them. 
Natural History Museum, 
Attenborough Studio, London, 

5 March, 2.30pm. Free, www.nhm. 
ac.uk/nature-live 


Science In Your World 
To open the Oxfordshire Science 
Festival (3-18 March), this event in 
Oxford's central shopping district 
has 20 stalls with hands-on 
activities showing how science 
impacts on your everyday life. 
Learn how to extract DNA, or 
explore urban pond life and play 
around with levitating magnets. 
Oxford, 3 March, 10am-4pm, 
www.oxfordshire 
sciencefestival.co.uk 


AfterLife: 

Secrets And Lies 

Is it possible to protect our 

secrets in an online world? What 

are others hiding from us? While 

banks can develop advanced 

encryption systems to protect 

through the e their money, what can we do to 

and alcohol. J Hurricat Breez s protect our identity online? In this 
ne Ni or don’ K for an umbrell age of texting and tweeting, who 

ad of Education < can we trust and can we really 

hide information online? 

Centre for Life, Newcastle, 

15 March, 7-10pm, £4, 

http://j.mp/LiesSecrets 
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| What's 


The month's top science programmes 


Apollo 17: The Untold Story Of The Last Men On The Moon 


Untold stories include the 
16 February, 9pm first Moon Rover crash 


NASA's Apollo programme sent the 
first human beings to another world 
in 1969, but in 1972 it was cut short 
Apollo 17 left the Moon on 14 


er ago and was the 


last mission to le: human 
fo d. The crew of that 


sion. Its 

es from th 
lunar surface, photograph craters 
and bring back material that might 
help in studying the history of the 
Moon and its formation. This 


programme will outline the scien 
that's still being done with the 
turned aboard Apollo 17. 


e are other stories too, like 


made the Apollo mi 

For them, Apollo 1 

culmination of the most ambitious 
pace programme ever achieved. 

Hankies at the ready, space fai 


Australia: Time Traveller’s Guide The Secrets Of Everything 


eden 


A trip around Australia is a journey 
back in time, to the formation of the 
oldest rocks still in existence. This 


Scientist and adrenaline-junkie Greg 
Foot tackled some big questions in 
Secrets Of The Universe, and now 


| four-part series, filmed in HD, begins he's back with more questions that 

8 | with Pre-Cambrian rocks in Western need answering in this new six-part 

5 | Australia, formed back when the series. Questions such as “Can a belly 

Z| Earth's crust was fresh. flop kill me?" and “If enough people ‘ 

3 The history of the continent - how it joined the supercontinent jumped at the same time, would the Earth really move?” 

j| Gondwana and suffered bombardment from space before its eventual Wherever possible, Foot sets out to physically throw himself - and 

| separation from Antarctica - is only half the story. As the land rose and other volunteers into answering them. He tries getting 50,000 Reading 
5 | _ fell and moved around the globe, life was also evolving. Plants pumped Festival-goers to jump at the same time to challenge the Richter Scale, 

2| oxygen into the atmosphere, complex animals followed and then whole and gets his fingers hammered to find out if swearing really does work as 
=| _ branches of life evolved that were uniquely adapted to Australia pain relief. He doesn't test the belly flop theory in person, though. 
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Where Do Flies Go 
In Winter? 


Not the most glamorous 
episode of Living World, but 
surely one of the most 
intriguing. From the first 
annoying gnat dancing in the 
spring sunshine to the last 
bothersome bluebottle 
bumping against the window in 
autumn, flies are warm-weather 
creatures. So where do they go 
in the winter? Hibernation? 
Avilla in Spain? Miranda 
Krestovnikoff goes looking for 
cluster flies in the attic. 


The Human Race And 
The Global Body 


Genetically, the human race 
is surprisingly homogenous, 
but some differences reflect 
millennia of evolution to adapt 
to widely varied environments. 
This four-part special in the 
Discovery series explores 

how our movement around the 
globe has shaped our bodies, 
and how moving to different 
climates can affect our health. 
Finally, it asks how our 
unprecedented mobility and 
urban lifestyle could affect our 
future health. (Repeated later 
for those not up at 4.30am.) 


Doctor - Tell Me The Truth 


We like our doctors to be 
human, but we don't like them 
to be fallible, They mustn't be 
like robots, but they must 
never get anything wrong. In 
fact, patient is the last thing 
patients are, Surgeon, author 
and New Yorker writer Atul 
Gawande tackles the idea of 
perfection in medicine. When 
things do go wrong, is ho 
the best policy? Gawande 
interviews doctors who have 
decided to admit when they 
make mistakes. 


Squeamish 


After years of pretending it's only 
kids who are fascinated by snot, 
pus and poo, finally a series for 
adults on things that will make you 
go “Eeeww!” 

‘Squeamish gives us the science 
involved in analysing the bacteria 
in faeces, but the stories of a man 
who collects toenail clippings and a 
boy who can skip through his own 
arms will be just as engrossing. 
Just finish your dinner first. 


Lost World Of The Pacific 


Just as mythical Atlantis was said 
to have sunk into the Atlantic 
Ocean, the Pacific has legends of 
the lost continent of Hiva. 

The Easter Islanders claim 
to have descended from 
refugees who fled Hiva, which 
disappeared after a disaster. Now 
archaeologists, geologists and 
linguists investigate an exciting 
theory: that the Polynesian 
Marquesas Archipelago is all that 
remains of this long-lost land. 


_ Great Animal Escapes 


Dogs that master door handles, 
cats that don't need catflaps and 
gerbils with tunnelling skills worthy 
of The Great Escape: we've all 
known pets that can't be cooped 
up. But a bull that seems headed 
for a china shop? Elephants out 
for a suburban stroll at midnight? 
Are animals really that smart? In 
this series, behavioural experts try 
to explain what's going on when 
animals keep breaking out. 


| Hunt For The Giant Squid 


“wip 


Giant squid can’t survive in the 
water pressure near the surface of 
the seas and so they spend their 
entire lives hundreds of metres 
below sea level. 

In order to see one alive, 
filmmaker Martin Dohrn and his 
team will have to go looking in its 
home territory, which sunlight can't 
reach. Armed with night-vision 
‘cameras on a custom-built stealth 
rig, the team head to the Azores in 
the hope of spotting, and filming, a 
living 12-metre long cephalopod. 


Big Cat Week 


Forget the cold outside, turn up 
the central heating, lie back and 
imagine you're one of a pride of 
lions on the Serengeti. Every night 
you can see a different big cat 
story, from hand-rearing leopard 
cubs to watching inter-species 
rivalries or looking at technology 
used to film the elusive jaguar in 
the jungles of Central America. 
Don't blame us if your moggy starts 
getting delusions of grandeur. 


_ Madagascar 


Not the animated movie but a 
three-part, BBC-made programme 
narrated by David Attenborough. 
Like the Galapagos, Madagascar's 
isolation has made it the site of a 
wonderful evolutionary experiment, 
with more diversity even than the 
islands that inspired Darwin. It's so 
inaccessible, few film crews have 
explored the varied landscapes of 
the world's fourth-largest island: 
mountains, deserts and rainforests, 
each with unique wildlife. 


Pit your wits against these brainteasers by David J Bodycombe, 
question-setter for BBC Four's Only Connect 


QUESTION 1 
On which day of the year do the 
fewest people die? 


QUESTION 2 

How many different ways can 
you paint the faces of a cube with 
red and/or yellow? (Cubes that 
differ only by a rotation are 
considered identical.) 


QUESTION 3 

Is the volume of liquid: exactly a 
quarter of the overall barrel, a little 
more, or a little less? 


Side view 


QUESTION 4 
What letter and number is missing 
from the empty column? 


What do the following letters all have in common? 


The first five correct entries drawn from the Focus hat will each win a copy of the Haynes 
Millennium Falcon Owner's Workshop Manual. Send your entry, marked ‘Prize Puzzle 239’, to 
the address on p109 by 8 March. We regret we cannot accept email entries. 


See sciencefocus.com/winners 
for previous winners and solutions 


QUESTION 5 

Which four letters go in the 

brackets to form six new words, 

none of which rhyme with any of 
EN 


the others? 
hase) 
THR 


QUESTION 6 


How many squares can be drawn 
such that each corner coincides with 
‘one of the dots in this diagram? 


+) oe 
o® © @ @ 
e@ @ @ 
© @ 

6 & @ 
6 @ © @ 
@ e 

QUESTION 7 


B 
BOR 
(; 
D 


QUESTION 8 

In the puzzle below, called a Futoshiki, each row 
and column must contain all the digits from 1 to 
7. Also, all the less than/greater than signs must 
be obeyed, for example 4 <5 or 7 > 2. Can you 
complete the grid? 


4 
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Quick Quiz 


QUESTION 1 


What term refers to the area 
where meteorites from a 
single fall land? 

a) Strewn field 

b) Debris patch 

©) Fragmentation footprint 


QUESTION 2 
Which of these is not a 
meteor shower? 

a) June Bootids 

b) Pi Puppids 

c) Murdam Usorrids 


QUESTION 3 

What is the point from which a 
meteor shower appears to 
originate called? 

a) Radiant 

b) Antecedent 

©) Provenient 


QUESTION 4& 
When was the Chicxulub 
Impact, thought to be 
responsible for killing the 
dinosaurs? 

a) 55 million years ago 

b) 65 milion years ago 

¢) 75 million years ago 


QUESTION 5 


Roughly how heavy is the 
Hoba meteorite, the largest 
ever found? 

a) 60kg 

b) 600kg 

©) 60,000kg 


QUESTIONG 


When was the first 
documented case of a person 
being struck by a meteorite? 
a) 1554 

b) 1754 

o) 1954 


QUESTION 7 

Where is Lake Siljan, Europe's 
largest meteorite crater? 

a) Sweden 

b) Croatia 

©) Hungary 


YOU ARE: 

0-2 Sailing through space 

3-5 Burning up in the 
atmosphere 

6-7 Making an impact 


EVERY MONTH, A NEW CHALLENGE SET BY AGENT STARLING 


Focus cro: 


sword N° | 


a 


Ce 
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Solution to N° 135 


‘Congratulations to Sheila Smeal (Edinburgh) who correctly completed Crossword no 135 in the 
December issue and wins an Apollo Command Module model from Revel 


YOUR DETAILS 


NAME: 


ADDRESS: 


POSTCODE: 


EMAI 


‘Send your entry to Focus at the address below. Entrants must supply to Immediate Media Company 
Ltd their full name, postal address and daytime telephone number. Immediate Media Company, 
publisher of Focus, may contact you with details of our products and services or to undertake 


research. Please write ‘Do Not Contact’ if you prefer not to receive such information by post or phone. 


Please write your email address on your entry if you prefer to receive such information by emai 


Send your Prize and Crossword entries to: 


Focus magazine, Tower House, Fairfax Street, Bristol, BS1 3BN 
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Across 
9 Heard yours truly hit something — 
top hole! (3,6) 
10 Quietly simmer, then put on fruit (®) 
12 Bath has a fair bit of brass (4) 
13 Unexpected result in 
Northern ireland (6) 
14 Turning blue if having only green 
energy source (7) 
15 Press stage performance at 
‘gorge in the Danube (4,5) 
17 Delivery of an emperor (9) 
18 See nothing in new dragon moulding (7) 
49 Plan to fuse to an embryo (6) 
20 Sharp as a group of detectives (4) 
23 Charming location for a strike (5,4) 
25 Capacity, on occasion, 
for four dimensions (5-4) 
26 Hatchet left inside bar (4) 
27 Come round, having to 
behold body cavity (6) 
29 Group of spices used round the East (7) 
$2 Insect, say, makes Thor 
drop a clanger (9) 
(34 Warns fop about taking German eggs (9) 
35 Attractive object on old generator (7) 
36 Seafood is delivered round 
‘some tents (6) 
(37 Must deal with filth (4) 
38 Volunteers shout to university 
‘student, ‘a spider!’ (9) 
39 Rod in shop, ordering red pigment (@) 


Down 

1. Progressive part of the house (4,4) 

2 Gas transporter gets socialist 
family o join group (3,5,4) 

3 Leeks not using a supporting 
structure (8) 

4. Figures about union ranking (6) 

5 Clips are about respiratory aperture (8) 

6 Blue car ban affected heavenly 
object (4.6) 

7. Concentrating on two things at once (7) 

8 Deny alline about having one 
colouring (7,3) 

11 Time to employ a computing 
accessory (5) 

16 Gotit altered by old painter (6) 

19 Chef attempts to include 
adipose tissue (3) 

21 Important Sam's ordered enough to 
sustain fission (8,4) 

22 Vacation in an alcove (6) 

23 POW camp has a litte bit of 
calcium formation (10) 

24 Shop around twice with rugby 
element (10) 

25 Total or just part, we hear (3) 

28 Real dots used to make a point 
of reference (8) 

29 Deadly creature caught, only 
during prison break (8) 

30 Star with weight of a feldspar (8) 

‘31 Gold inclines towards French city (7) 

33 Row about key animal (6) 

34 Shoot, taking account of 
horse-drawn vehicle (6) 
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Science Festivals Guide 


Your pick of the very best science festivals 
across the UK for 


Brighton Science Festival 2012 1- 29 February 


We'll be shaken to the core by the oldest and the latest ideas: quantum, consciousness, 
religion. Shaking with fright, since Catastrophe (the BIG shake-up) is one of our themes. 
Shaking with laughter, as Robin Ince, Marcus Brigstocke, The Festival of the Spoken Nerd 
and Helen Keen take science to a new place: comedy. And shaking with excitement, when 
the Family Fun Weekend (Feb 11-12) kicks off half term in style. 
More science than you can shake a stick at. 


www.brightonscience.com 
Tel: 01273 777628 


Edinburgh International Science Festival 30 Mar - 15 April 


2012 sees Edinburgh International Science Festival deliver a vibrant programme that 
celebrates ideas and embraces discovery, innovation and creativity in all walks of life. For 
families there's the chance to get hands-on with a wide range of interactive exhibits and 
workshops in some of Edinburgh's best-loved attractions. For those looking for a night out 
with a difference, don't miss our after-hours events as we bring science and scientists out of 
the lab to create all sorts of new and unexpected experiences. 


www.sciencefestival.co.uk scienge ; 
Tel: 0844 557 2686 Festiva’ | 


* Energise your mind this September 


The Royal Society 


summer 
science 
exhibition 


8 July 2012 


ADVERTISEMENT FEATURE 


THE ROYAL 
SOCIETY 


Wrexham Science Festival 19 - 27 July 


Fizzing with ideas, debates, experiments, energy, fun and interactive events the Wrexham 
Science Festival has something to suit young and old alike and we're only 45 minutes from 
Liverpool and Manchester. Whether you're looking for the latest in scientific thinking and 
innovation, to debate your theories with the experts, to inspire a budding young scientist 
or for family entertainment to kick-start the summer holidays, our free workshops, 
demonstrations, shows and lectures will open your eyes to the world of science. 


www.wrexhamsf.com e wsf@glyndwr.ac.uk eset 
Tel: 01978 293466 
Herstmonceux Astronomy Festival 7 - 9 September 


The annual Astronomy Festival at The Observatory Science Centre, Herstmonceux is packed 
with activities, including camping under the backdrop of the observatory domes, lectures, 
amateur radio demonstrations, trade stalls, family fun day, fund-raising raffles, beer tent, 
telescope tours, planetarium shows and viewing through some of the country’s largest 
telescopes (weather permitting). Come and soak up the incredible atmosphere among the 
domes and telescopes of this fabulous historic site. 


www.the-observatory.org 
Tel: 01323 832731 


... at the British Science Festival 


The force endured by 
a woodpeckers 

head on each peck 

is equivalent toa 
deceleration force 1OOO 
times that of gravity 


page 76 


Physical changes 
have been detected 
in subjects’ 

brains after 

they’ve undertaken 
as little as two 


forests 
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Chinese 
scientists 
have 
developeda 


way for shirts 
towash 
themselves 


page 21 


Elephants are not 
only able to recall 
places that they 
visited several 
decades ago, they 
also know exactly 
when the conditions 
are right to revisit 
these locations 
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To see anything on the 
Planck scale would 
require so much 
magnification that 
atoms would appear 
to be bigger than 
entire galaxies 
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“For people who'd like a home aquarium, 
but think it’s too much work” 


At last, an aquarium for busy people 
biOrbs have built-in lighting and simple 
filtration that really works. The filter 
cartridges are easy to change and it 

only takes a few seconds. 


The revealing truth about 
aquarium filters 

Many traditional aquariums have 
a filter on the side or at the 
top, but guess what - fish 
waste sinks. biOrbs have a 
filter hidden at the bottom 
of the aquarium. Put simply, 
a biOrb filter works where 
there is most to filter. 


Why they’re made from acrylic, not glass _Alll you'll need to get started is included 
Acrylic is ten times stronger than glass. Why’s You'll also get step-by-step instructions to help 
that so important? Just ask anyone who's you on your way. Just sit back and enjoy the 
broken a glass aquarium 25 yy, . magic of keeping fish. 
and flooded their home. “i like watching pe 

3 oe a inhioh What's more, every 
Did you know it's also Sish in high  orbis backed by out 
noticeably clearer? Acrylic | efinition” no-quibble 12 month guarantee. 
has a transparency rate of 93% “°°! 
but glass only allows 70% of light to pass ‘There's a biOrb that's right 
through. With a biOrb it’s been said that for every home 
“it's like watching fish in high definition”. biOrbs come in many shapes, sizes and colours. 

See them all at www.reef-one.com and choose 

yours today. 


Inside the patented biOrb filter. Air driven fitration creates 
vigorous water flow. Thi maintains oxygen saturation. 
CGreular water flow collect fish waste on its way down and 


aoe biOrb 
Ask about biOrb at your local aquatics store or buy online at www.reef-one.com | r 
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Perfect vision, seeing is believing 
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Scan Plantinum Partners 
‘THE ULTIMATE WEAPON -NVIDIAGEFORCE —f3™_Corsair Force Series 9 Solid State Drives {71/4 )) Experience Visibly Smart Performance. 
GTX GRAPHICS CARDS. cosy. Great for the latest high-performance PCs. (!IEI The 2nd Generation Intel™ Core™ Processor Family 
‘Take on Battlefield 3 with the ultimate ‘There's fast, and then there's fast. Force Series 3 SSDs Get stunning performance & great visuals with 2nd generation 
weapon - NVIDIA Gm write times when they're — IntekB Core™ processors. See HD and 30 movies ike never 
cards. Go into battle with the gaming installed in PCs that use the latest SATA 3 before thanks to built-in visuals. And multitask to your heart's 
horsepower and stunning DirectX 11 6Gb/s interface. Stutter-free response, fast content without waiting. We call it visibly smart. You'll call it 
graphics you need to bring Battlefield 3 to performance, cooler and quieter amazing. 
‘We. Gear up with NVIDIA® GeForce® GTX Operations. 
‘graphics cards. Pk pirs aad 


now, pay 10% deposit* and spread the cost over 36 
you spend £300 {inc vat) or more 


Don't buy hardware e protection, 28 day Wa so 
installation damage i can.co uk/scanmee or 48 


